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IMAGE FORMING APPARATUS HAVING
OPTICAL PRINT HEAD

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an image forming
apparatus where a light emission faces of lenses that an
optical print head has can be easily cleaned.

Description of the Related Art

[0002] Image forming apparatuses such as printers, copy-
ing machines, and so forth, have an optical print head that
has multiple light-emitting elements for exposing a photo-
sensitive drum. Some optical print heads use light-emitting
diodes (LEDs) or organic electroluminescence (EL) devices
or the like, which are examples of light-emitting elements.
There are known arrangements where multiple such light-
emitting elements are arrayed in one row or two staggered
rows, for example, in the rotational axis direction of the
photosensitive drum. Optical print heads also have multiple
lenses for condensing light emitted from the multiple light-
emitting elements onto the photosensitive drum. The mul-
tiple lenses are disposed facing the surface of the photosen-
sitive drum, having been arrayed in the direction of array of
the light-emitting elements, between the multiple light-
emitting elements and the photosensitive drum. Light emit-
ted from the multiple light-emitting elements is condensed
on the surface of the photosensitive drum through the lenses,
and an electrostatic latent image is formed on the photosen-
sitive drum.

[0003] The photosensitive drum is a consumable item, and
accordingly is periodically replaced. A worker performing
the work of replacing a photosensitive drum or the like can
perform maintenance of the image forming apparatus by
replacing the replacement unit containing the photosensitive
drum. The replacement unit has a configuration where it is
detachably mountable to a main body of the image forming
apparatus, by being extracted from and inserted to the
apparatus main body from the side face of the image forming
apparatus by sliding movement. The clearance between the
lenses and the surface of the photosensitive drum is
extremely narrow at an exposure position of the optical print
head for when exposing the photosensitive drum (a position
near to and facing the surface of the drum). Accordingly, the
optical print head needs to be retracted from the exposure
position when replacing the replacement unit, lest the optical
print head and photosensitive drum or the like come into
contact and the surface of the photosensitive drum and the
lenses be damaged. Accordingly, a mechanism needs to be
provided to the image forming apparatus where the optical
print head is reciprocally moved between the exposure
position and a retracted position where the optical print head
is further distanced from the replacement unit than the
exposure position, in order to mount/detach the replacement
unit.

[0004] Now, an exposure unit such as an optical print head
may be provided to the image forming apparatus between a
charger and a developing unit. Maximally reducing the
distances among the photosensitive drum, optical print head,
charger, developing unit, and so forth, is an effective way to
realize reduction in size of the apparatus. Accordingly, there
has been a problem where the light emission faces of lenses
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that the optical print head has are contaminated by toner
falling from the photosensitive drum and developing unit.
Contamination of the light emission faces of lenses can
partially shield light emitted from light-emitting elements,
and is a factor leading to deterioration in image quality of
output images. A cleaning unit has been proposed to prevent
such contamination of light emission faces of the optical
print head in an optical print head that would lead to
deterioration in image quality. One example of a cleaning
unit is that described in Japanese Patent Laid-Open No.
2010-230954, for example.

[0005] An image forming unit 11 described in Japanese
Patent Laid-Open No. 2010-230954 includes housing 19 as
an example of a casing that holds a photosensitive drum 12,
a charger 13, a light-emitting diode (LED) print head (LPH)
14, and a developing unit 15. A cleaning member 50 is
inserted through an insertion opening 60 formed in the
housing 19, whereby a blade 52 provided to the cleaning
member 50 rubs a light emission face of a rod lens array 43
that the LPH has. A structure is also disclosed where a
protective member 53, provided to the opposite side of the
cleaning member 50 from the side where the blade 52 is
provided, rubs the surface of the photosensitive drum 12.
The light emission face of the rod lens array 43 is cleaned
by the blade 52 by operating the cleaning member 50, by
inserting into and extracting from the insertion opening 60.
Japanese Patent Laid-Open No. 2010-230954 also discloses
a protruding guide portion 54 formed over the longitudinal
direction of the cleaning member 50 fitting into a groove
formed in the insertion opening 60, thereby setting the
direction of movement of the cleaning member to be in the
X direction, at the time of passing the cleaning member 50
through the insertion opening 60 formed in the housing 19.
According to this structure, cases where the cleaning mem-
ber 50 becomes caught on the edge portion of the photo-
sensitive drum 12 or the like, for example, can be reduced,
and smooth operation can be realized.

[0006] However, the configuration illustrated in Japanese
Patent Laid-Open No. 2010-230954 is far from an ideal
configuration regarding achieving a longer lifespan of the
photosensitive drum 12, since the protective member 53
rubs against the surface of the photosensitive drum 12 when
the cleaning member 50 is operated. Now, an arrangement
can be conceived where the image forming apparatus is
provided with a configuration that retracts the LPH 14 from
the photosensitive drum 12 to a position where the cleaning
member 50 does not come into contact with the photosen-
sitive drum 12 even when the cleaning member 50 is
operated. One method to realize this configuration is to
provide a movement mechanism that moves the LPH 14 so
that spacing, formed between the photosensitive drum 12
and the light emission face of the rod lens array 43 at an
exposure position where light-emitting elements that the
LPH 14 has expose the photosensitive drum 12, is increased.

[0007] According to this movement mechanism, in a case
where the cleaning member 50 is inserted from the insertion
opening 60 in a state where the LPH 14 is distanced from the
photosensitive drum 12, there is a possibility that the blade
52 will not sufficiently rub the light emission face if the light
emission face of the rod lens array 43 is below the move-
ment path of the blade 52.
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SUMMARY OF THE INVENTION

[0008] An image forming apparatus according to the pres-
ent invention includes: a photosensitive drum configured to
be capable of rotating as to an apparatus main body; an
optical print head having a light emission face from which
light to expose the photosensitive drum is emitted; a move-
ment mechanism configured to move the optical print head
from an exposure position, where the light emission face
exposes the photosensitive drum, further away from the
photosensitive drum than the exposure position; an insertion
portion from which a rod-shaped cleaning member that rubs
and cleans the light emission face is inserted by a worker
from a side face of the apparatus main body, in the longi-
tudinal direction of the optical print head; and a striking
portion configured to be struck by the optical print head
being moved from the exposure position by the movement
mechanism, in the direction of the movement, and to stop
movement of the optical print head so that the position of the
light emission face is on a movement path of the cleaning
member that is inserted through the insertion portion and is
moved.

[0009] An image forming apparatus according to the pres-
ent embodiment includes: a photosensitive drum configured
to be capable of rotating as to an apparatus main body; an
optical print head having a light emission face from which
light to expose the photosensitive drum is emitted; a sliding
portion configured to move by sliding in the longitudinal
direction of the optical print head; a link portion of which
one end side is pivotably attached to the sliding portion and
an other end side is pivotably attached to the optical print
head, and that is configured to pivot in conjunction with the
sliding portion moving by sliding, to move the optical print
head from an exposure position, where the light emission
face exposes the photosensitive drum, further away from the
photosensitive drum than the exposure position; an insertion
portion from which a rod-shaped cleaning member that rubs
and cleans the light emission face is inserted by a worker
from a side face of the apparatus main body in the longitu-
dinal direction; and a striking portion configured to stop
sliding movement of the sliding portion and pivoting of the
link portion, by the sliding portion moving by sliding
striking in the direction of sliding movement. The light
emission face is situated on a movement path of the cleaning
member that is inserted through the insertion portion and is
moved, in a state where the sliding portion has struck the
striking portion.

[0010] An image forming apparatus according to the pres-
ent invention includes: a photosensitive drum configured to
be capable of rotating as to an apparatus main body; an
optical print head having a light emission face from which
light to expose the photosensitive drum is emitted; a sliding
portion configured to move by sliding in the longitudinal
direction of the optical print head; a link portion of which
one end side is pivotably attached to the sliding portion and
an other end side is pivotably attached to the optical print
head, and that is configured to pivot in conjunction with the
sliding portion moving by sliding, to move the optical print
head from an exposure position, where the light emission
face exposes the photosensitive drum, further away from the
photosensitive drum than the exposure position; a guide
portion from which a rod-shaped cleaning member that rubs
and cleans the light emission face is inserted by a worker
from a side face of the apparatus main body in the longitu-
dinal direction, and that guides movement of the cleaning
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member in the longitudinal direction; and a striking portion
configured to stop the pivoting of the link portion and the
sliding movement of the sliding portion, by the pivoting link
portion striking in the direction of pivoting. The light
emission face is situated on a movement path of the cleaning
member that is inserted through the insertion portion and is
moved, in a state where the link portion has struck the
striking portion.

[0011] Further features of the present invention will
become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1is a schematic cross-sectional diagram of an
image forming apparatus.

[0013] FIGS. 2A and 2B are perspective views of around
drum units in the image forming apparatus.

[0014] FIG. 3 is a schematic perspective view of an
exposing unit.
[0015] FIG. 4 is a cross-sectional view of an optical print

head, taken along a direction perpendicular to a rotational
axis of an optical print head.

[0016] FIGS. 5A through 5C2 are schematic diagrams for
describing a circuit board, LED chips, and lens array of an
optical print head.

[0017] FIGS. 6A and 6B are side views of an optical print
head.
[0018] FIGS. 7A1 through 7B2 are diagrams illustrating a

state where an optical print head is in contact with a drum
unit, and a retracted state.

[0019] FIG. 8 is a perspective view of a bushing attached
to the rear side of a drum unit.

[0020] FIGS. 9A through 9C are perspective views of a
first support portion and a third support portion.

[0021] FIGS. 10A through 10C are perspective views of a
second support portion, a rear-side plate, and an exposing
unit attached to the second support portion.

[0022] FIGS. 11A and 11B are perspective views of a
movement mechanism, with the first support portion omitted
from illustration.

[0023] FIGS. 12A and 12B are side views of a X-type first
link mechanism.

[0024] FIGS. 13A and 13B are schematic perspective
views of an exposing unit.

[0025] FIGS. 14A and 14B are diagrams describing a
movement mechanism.

[0026] FIGS. 15A1 through 15B are diagrams describing
an X-type movement mechanism.

[0027] FIGS. 16A and 16B are diagrams describing a
movement mechanism using a cam mechanism.

[0028] FIGS. 17A through 17C are perspective views of a
cover.
[0029] FIGS. 18A through 18D are perspective views of a

cover, for description of operations when the cover is closed.
[0030] FIGS. 19A through 19D are perspective views of a
cover, for description of operations when the cover is closed.
[0031] FIGS. 20A through 20D are perspective views of a
cover, for description of operations when the cover is
opened.

[0032] FIGS. 21A through 21D are side views of a cover,
for description of operations when the cover is opened.
[0033] FIGS. 22A through 22D are perspective views for
describing the structure of both ends of a holding member.
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[0034] FIGS. 23 A through 23C are side views for describ-
ing the structure of the other end of the holding member.
[0035] FIGS. 24A and 24B are diagrams for describing a
cleaning member and a state in which the cleaning member
is inserted into an opening.

[0036] FIGS. 25A and 25B are diagrams for describing the
structure of a cleaning member.

[0037] FIG. 26 is a perspective view of a lens attaching
portion of the holding member.

[0038] FIGS. 27A and 27B are diagrams for describing the
way in which movement of the cleaning member is
restricted by the opening and holding member.

[0039] FIG. 28 is a diagram for describing the positional
relation of an abutting pin and lens array.

[0040] FIGS. 29A1 through 29B are diagrams for describ-
ing a striking portion (stopping mechanism) according to a
second embodiment and a third embodiment.

DESCRIPTION OF THE EMBODIMENTS
First Embodiment

Image Forming Apparatus

[0041] First, a schematic configuration of an image form-
ing apparatus 1 will be described. FIG. 1 is a schematic
cross-sectional view of the image forming apparatus 1.
Although the image forming apparatus 1 illustrated in FIG.
1 is a color printer (small function printer (SFP)) that does
not have a reader, an embodiment may be a copying machine
that has a reader. Also, an embodiment is not restricted to a
color image forming apparatus having multiple photosensi-
tive drums 103 as illustrated in FIG. 1, and may be a color
image forming apparatus having one photosensitive drum
103 or an image forming apparatus that forms monochro-
matic images.

[0042] The image forming apparatus 1 illustrated in FIG.
1 has four image forming units 102Y, 102M, 102C, and
102K (hereinafter also collectively referred to simply as
“image forming unit 102”) that form toner images of the
yellow, magenta, cyan, and black colors. The image forming
units 102Y, 102M, 102C, and 102K respectively have a
photosensitive drum 103Y, 103M, 103C, and 103K (here-
inafter also collectively referred to simply as “photosensitive
drum 103”). The image forming units 102Y, 102M, 102C,
and 102K also respectively have a charger 104Y, 104M,
104C, and 104K (hereinafter also collectively referred to
simply as “charger 104”) for charging the photosensitive
drums 103Y, 103M, 103C, and 103K, respectively. The
image forming units 102Y, 102M, 102C, and 102K further
respectively have a light-emitting diode (LED) exposing
unit 500Y, 500M, 500C, and 500K (hereinafter also collec-
tively referred to simply as “LED exposing unit 500)
serving as an exposure light source that emits light to expose
the photosensitive drums 103Y, 103M, 103C, and 103K.
Moreover, the image forming units 102Y, 102M, 102C, and
102K respectively have a developing unit 106Y, 106M,
106C, and 106K (hereinafter also collectively referred to
simply as “developing unit 106”) that develops electrostatic
latent images on the photosensitive drum 103 by toner,
thereby developing toner images of the respective colors on
the photosensitive drums 103. The Y, M, C, and K appended
to the reference numerals indicate the color of the toner.
[0043] The image forming apparatus 1 is provided with an
intermediate transfer belt 107 onto which toner images
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formed on the photosensitive drums 103 are transferred, and
primary transfer roller 108 (Y, M, C, K) that sequentially
transfer the toner images formed on the photosensitive
drums 103 of the image forming units 102 onto the inter-
mediate transfer belt 107. The image forming apparatus 1
further is provided with a secondary transfer roller 109 that
transfers the toner image on the intermediate transfer belt
107 onto a recording sheet P conveyed from a sheet feed unit
101, and a fixing unit 100 that fixes the secondary-trans-
ferred image onto the recording sheet P.

Drum Unit

[0044] Next, drum units 518 (Y, M, C, K), and developing
units 641 (Y, M, C, K), which are an example of replacement
units detachably mounted to the image forming apparatus 1
according to the present embodiment, will be described.
FIG. 2A is a schematic perspective view around the drum
units 518 and developing units 641 that the image forming
apparatus 1 has. FIG. 2B is a diagram illustrating a drum unit
518 in a state partially inserted into the image forming
apparatus 1 from the outer side of the apparatus main body.
[0045] The image forming apparatus 1 has a front-side
plate 642 and a rear-side plate 643 that are formed from
sheet metal, as illustrated in FIG. 2A. The front-side plate
642 is a side wall provided to the front side of the image
forming apparatus 1. The rear-side plate 643 is a side wall
provided to the rear side of the image forming apparatus 1.
The front-side plate 642 and rear-side plate 643 are disposed
facing each other as illustrated in FIG. 2A, with sheet metal
serving as beams that are omitted from illustration crossing
therebetween. The front-side plate 642, rear-side plate 643,
and unshown beams make up part of a frame of the image
forming apparatus 1.

[0046] Openings are formed on the front-side plate 642,
through which the drum units 518 and developing units 641
can be inserted and extracted from the front side of the
image forming apparatus 1. The drum units 518 and devel-
oping units 641 are mounted through openings to predeter-
mined positions in the main body of the image forming
apparatus 1 (mounting positions). The image forming appa-
ratus 1 also has covers 558 (Y, M, C, K) that cover the front
side of the drum units 518 and developing units 641
mounted to the mounting positions. The covers 558 have one
end thereof fixed integrally to the main body of the image
forming apparatus 1 by a hinge, and are capable of pivoting
as to the main body of the image forming apparatus 1 on the
hinge. Unit replacement work is completed by a worker who
performs maintenance opening a cover 558 and extracting a
drum unit 518 or developing unit 641 within the main body,
inserting a new drum unit 518 or developing unit 641, and
closing the cover 558. The covers 558 will be described in
detail later.

[0047] In the following description, the front-side plate
642 side is defined as the front side, and the rear-side plate
643 side as the rear side, as illustrated in FIGS. 2A and 2B.
The side where the photosensitive drum 103Y that forms
electrostatic latent images relating to yellow toner images is
disposed is defined as the right side, with the photosensitive
drum 103K that forms electrostatic latent images relating to
black toner images as a reference. The side where the
photosensitive drum 103K that forms electrostatic latent
images relating to black toner images is disposed is defined
as the left side, with the photosensitive drum 103Y that
forms electrostatic latent images relating to yellow toner
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images as a reference. Further, a direction that is perpen-
dicular to the front-and-rear directions and left-and-right
directions defined here, and is upward in the vertical direc-
tion is defined as the upward direction, and a direction that
is perpendicular to the front-and-rear directions and left-
and-right directions defined here, and is downward in the
vertical direction is defined as the downward direction. The
defined front direction, rear direction, right direction, left
direction, upward direction, and downward direction, are
illustrated in FIGS. 2A and 2B. The term “one end side of
the photosensitive drum 103 in the rotational axis direction”
as used in the present specification means the front side as
defined here, and “other end side” means the rear side as
defined here. The one end side and other end side in the
front-and-rear direction here also correspond to the front
side and rear side defined here. The one end side in the
left-and-right direction means the right side as defined here,
and the other end side means the left side as defined here.
[0048] Drum units 518 are attached to the image forming
apparatus 1 according to the present embodiment. The drum
units 518 are cartridges that are replaced. The drum units
518 according to the present embodiment have photosensi-
tive drums 103 rotatably supported as to the casing of the
drum units 518. The drum units 518 each have a photosen-
sitive drum 103, charger 104, and cleaning device that is
omitted from illustration. When the lifespan of a photosen-
sitive drum 103 is expended due to wear by cleaning by the
cleaning device for example, a worker who performs main-
tenance extracts the drum unit 518 from the apparatus main
body, and replaces the photosensitive drum 103, as illus-
trated in FIG. 2B. Note that a configuration may be made
where the drum unit 518 includes neither the charger 104 nor
cleaning device, and only includes the photosensitive drum
103.

[0049] The developing units 641, which are separate from
the drum units 518, are attached to the image forming
apparatus 1 according to the present embodiment. The
developing units 641 include the developing units 106
illustrated in FIG. 1. Each developing unit 106 is provided
with a developing sleeve serving as a developing agent
bearing member that bears a developing agent. Each devel-
oping unit 641 is provided with multiple gears for rotating
a screw that agitates the toner and a carrier. When these
gears deteriorate due to age or the like, a worker performing
maintenance extracts the developing unit 641 from the
apparatus main body of the image forming apparatus 1 and
replaces it. The developing unit 641 according to the present
embodiment is a cartridge where a developing unit 106
having a developing sleeve, and a toner container in which
a screw is provided, have been integrated. An embodiment
of the drum unit 518 and developing unit 641 may be a
process cartridge where the drum unit 518 and developing
unit 641 are integrated.

Image Forming Process

[0050] Next, an image forming process will be described.
A later-described optical print head 105Y exposes the sur-
face of the photosensitive drum 103Y that has been charged
by the charger 104Y. Accordingly, an electrostatic latent
image is formed on the photosensitive drum 103Y. Next, the
developing unit 106Y develops the electrostatic latent image
formed on the photosensitive drum 103Y by yellow toner.
The yellow toner image developed on the surface of the
photosensitive drum 103Y is transferred onto the interme-
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diate transfer belt 107 by the primary transfer roller 108Y at
a primary transfer position Ty. Magenta, cyan, and black
toner images are also transferred onto the intermediate
transfer belt 107 by the same image forming process.
[0051] The toner images of each color transferred onto the
intermediate transfer belt 107 are conveyed to a secondary
transfer position T2 by the intermediate transfer belt 107.
Transfer bias for transterring the toner images onto a record-
ing sheet P is applied to the secondary transfer roller 109
disposed at the secondary transfer position T2. The toner
images conveyed to the secondary transfer position T2 are
transferred onto a recording sheet P conveyed from the sheet
feed unit 101 by the transfer bias of the secondary transfer
roller 109. The recording sheet P onto which the toner
images have been transferred is conveyed to the fixing unit
100. The fixing unit 100 fixes the toner images onto the
recording sheet P by heat and pressure. The recording sheet
P subjected to fixing processing by the fixing unit 100 is
discharged to a sheet discharge unit 111.

Exposing Unit

[0052] The exposing unit 500 including the optical print
head 105 will be described. FIG. 3 is a schematic perspective
view of the exposing unit 500 that the image forming
apparatus 1 according to the present embodiment has. FIG.
4 is a schematic cross-sectional diagram where the exposing
unit 500 illustrated in FIG. 3, and the photosensitive drum
103 disposed to the upper side of the exposing unit 500, have
been cut away on a plane perpendicular to the rotational axis
direction of the photosensitive drum 103. The exposing unit
500 has the optical print head 105 and a movement mecha-
nism 640.

[0053] The optical print head 105 is provided with a
holding member 505 that holds a lens array 506 (lenses) and
circuit board 502, an abutting pin 514, and an abutting pin
515. The abutting pin 514 protrudes to the drum unit 518
side at one end side (front side) of the holding member 505
in the rotational axis direction of the photosensitive drum
103, which will be described in detail later. The abutting pin
515 also protrudes to the drum unit 518 side, at another end
side (rear side) of the holding member 505 in the rotational
axis direction of the photosensitive drum 103. The move-
ment mechanism 640 has a first link mechanism 861, a
second link mechanism 862, a sliding portion 525, a first
support portion 527, a second support portion 528, and a
third support portion 526 as an example of a slide supporting
member. The first link mechanism 861 includes a link
member 651 and link member 653, and the second link
mechanism 862 includes a link member 652 and a link
member 654. Although the abutting pin 514 and abutting pin
515 are described as being cylindrical pins in the present
embodiment, the shape thereof is not restricted to being
cylindrical, and may be polygonal posts, or conical shapes
where the diameter is tapered toward the tip.

[0054] First, the holding member 505 will be described.
The holding member 505 is a holder that holds the later-
described circuit board 502, lens array 506, abutting pin 514,
and abutting pin 515. As one example in the present embodi-
ment, the length of the abutting pin 514 protruding from the
upper face of the holding member 505 is 7 mm, the length
of the abutting pin 515 protruding from the upper face of the
holding member 505 is 11 mm, the length of the abutting pin
514 protruding from the lower face of the holding member
505 is 22 mm, and the length of the abutting pin 515
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protruding from the lower face of the holding member 505
is 22 mm. The holding member 505 is provided with lens
attaching portions 701 where the lens array 506 is attached,
and circuit board attaching portions 702 where the circuit
board 502 is attached, as illustrated in FIG. 4. The holding
member 505 also has spring attaching portion 661, spring
attaching portion 662, pin attaching portion 632, and pin
attaching portion 633, which will be described later with
reference to FIGS. 22A through 22D. The holding member
505 according to the present embodiment has the lens
attaching portion 701, circuit board attaching portion 702,
spring attaching portion 661, spring attaching portion 662,
pin attaching portion 632, and pin attaching portion 633. The
holding member 505 is a molded resin article, where the lens
attaching portion 701, circuit board attaching portion 702,
spring attaching portion 661, and spring attaching portion
662, have been integrally formed by injection molding. Note
that the material of the holding member 505 is not restricted
to resin, and may be metal or the like, for example.

[0055] The spring attaching portion 661 to which the link
member 651 is attached is provided between the lens array
506 and the pin attaching portion 632 in the front-and-rear
direction, as illustrated in FIG. 3. Also, the spring attaching
portion 662 to which the link member 652 is attached is
provided between the lens array 506 and the pin attaching
portion 633 in the front-and-rear direction. That is to say, the
holding member 505 is supported by the link member 651
between the lens array 506 and abutting pin 514 in the
front-and-rear direction, and is supported by the link mem-
ber 652 between the lens array 506 and abutting pin 515 in
the front-and-rear direction, when the optical print head 105
moves between the exposure position and the retracted
position. Portions where biasing force is applied to the
holding member 505 by the link member 651 and link
member 652 do not overlap the lens array 506 in the vertical
direction, so warping of the lens array 506 due to this biasing
force is reduced.

[0056] The lens attaching portion 701 has a first inner wall
face 507 that extends in the longitudinal direction of the
holding member 505, and a second inner wall face 508 that
faces the first inner wall face 507 and also extends in the
longitudinal direction of the holding member 505. The lens
array 506 is inserted between the first inner wall face 507
and the second inner wall face 508 when assembling the
optical print head 105. Adhesive agent is coated between the
side face of the lens array 506 and the lens attaching portion
701, thereby fixing the lens array 506 to the holding member
505.

[0057] The circuit board attaching portion 702 has a
cross-sectional open-box shape, and has a third inner wall
face 900 extending in the longitudinal direction of the
holding member 505, and a fourth inner wall face 901 that
faces the third inner wall face 900 and extends in the
longitudinal direction of the holding member 505, as illus-
trated in FIG. 4. A gap 910 into which the circuit board 502
is inserted is formed between the third inner wall face 900
and fourth inner wall face 901. The circuit board attaching
portion 702 also includes circuit board abutting portions 911
where the circuit board 502 abuts. The circuit board 502 is
inserted from the gap 910 when assembling the optical print
head 105, and pressed as far as the circuit board abutting
portions 911. Adhesive agent is coated on the boundary
portion between the gap 910 side of the circuit board 502
and the third inner wall face 900 and fourth inner wall face
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901 in a state where the circuit board 502 is abutted against
the circuit board abutting portions 911, thereby fixing the
circuit board 502 to the holding member 505. The exposing
unit 500 is disposed on the lower side in the vertical
direction from the rotational axis of the photosensitive drum
103, and LEDs 503 that the optical print head 105 has
expose the photosensitive drum 103 from below.

[0058] Next, the circuit board 502 held by the holding
member 505 will be described. FIG. 5A is a schematic
perspective diagram of the circuit board 502. FIG. 5B1
illustrates an array of multiple LEDs 503 provided to the
circuit board 502, and FIG. 5B2 is an enlarged view of FIG.
5BI1.

[0059] LED chips 639 are mounted on the circuit board
502. The LED chips 639 are mounted on one face of the
circuit board 502, while a connector 504 is provided to the
rear face side, as illustrated in FIG. 5A. The circuit board
502 is provided with wiring to supply signals to the LED
chips 639. One end of a flexible flat cable (FFC) that is
omitted from illustration is connected to the connector 504.
A circuit board is provided to the main unit of the image
forming apparatus 1. The circuit board has a control unit and
connector. The other end of the FFC is connected to this
connector. Control signals are input to the circuit board 502
from the control unit of the main body of the image forming
apparatus 1 via the FFC and connector 504. The LED chips
639 are driven by the control signals input to the circuit
board 502.

[0060] The LED chips 639 mounted on the circuit board
502 will be described in further detail. Multiple (29) LED
chips 639-1 through 639-29, on which multiple LEDs 503
are arrayed, are arrayed on one face of the circuit board 502,
as illustrated in FIGS. 5B1 and 5B2. Each of the LED chips
639-1 through 639-29 has 516 LEDs (light-emitting ele-
ments) arrayed in a single row in the longitudinal direction
thereof. The center-to-center distance k2 between LEDs
adjacent in the longitudinal direction in the LED chips 639
corresponds to the resolution of the image forming apparatus
1. The resolution of the image forming apparatus 1 accord-
ing to the present embodiment is 1200 dpi, so the LEDs are
arrayed in a single row so that the center-to-center distance
k2 between adjacent LEDs in the longitudinal direction of
the LED chips 639-1 through 639-29 is 21.16 um. Accord-
ingly, the range of exposure of the optical print head 105
according to the present embodiment is 316 mm. The
photosensitive layer of the photosensitive drum 103 is
formed 316 mm or wider. The long side of an A4-size
recording sheet and the short side of an A3-size recording
sheet are 297 mm, so the optical print head 105 according to
the present embodiment has an exposing range capable of
forming images on A4-size recording sheets and A3-size
recording sheets.

[0061] The LED chips 639-1 through 639-29 are alter-
nately arrayed to form two rows in the rotational axis
direction of the photosensitive drum 103. That is to say,
odd-numbered LED chips 639-1, 639-3, and so on through
639-29, are arrayed on one line in the longitudinal direction
of the circuit board 502 from the left, and even-numbered
LED chips 639-2, 639-4, and so on through 639-28, are
arrayed on one line in the longitudinal direction of the circuit
board 502, as illustrated in FIG. 5B1. Arraying the LED
chips 639 in this way enables the center-to-center distance
k1 between the LEDs disposed on one end of one LED chip
639 and the other end of another LED chip 639 among
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different adjacent LED chips 639 to be equal to the center-
to-center distance k2 of LEDs on the same LED chip 639,
in the longitudinal direction of the LED chips 639, as
illustrated in FIG. 5B2.

[0062] An example where the exposing light source is
configured using LEDs is described in the present embodi-
ment. However, organic electroluminescence (EL) devices
may be used instead of the exposing light source.

[0063] Next, the lens array 506 will be described. FIG.
5C1 is a schematic diagram viewing the lens array 506 from
the photosensitive drum 103 side. FIG. 5C2 is a schematic
perspective view of the lens array 506. These multiple lenses
are arrayed in two rows following the direction of array of
the multiple LEDs 503, as illustrated in FIG. 5C1. The lenses
are disposed in a staggered manner such that each lens in one
row comes into contact with two lenses in the other row that
are adjacent in the direction of array of the lenses. The lenses
are cylindrical glass rod lenses. Note that the material of the
lenses is not restricted to glass, and that plastic may be used.
The shape of the lenses is not restricted to a cylindrical shape
either, and may be polygonal posts such as hexagonal posts
or the like, for example.

[0064] A dotted line Z in FIG. 5C2 indicates the optical
axis of a lens. The optical print head 105 is moved by the
above-described movement mechanism 140 in a direction
generally following the optical axis of the lens indicated by
the dotted line Z. The term optical axis of a lens here means
a line that connects the center of the light emitting face of the
lens and the focal point of this lens. The discharged light
emitted from an LED enters a lens included in the lens array
506, as illustrated in FIG. 4. The lens functions to condense
the discharged light entering the lens onto the surface of the
photosensitive drum 103. The attachment position of the
lens array 506 as to the lens attaching portion 701 is adjusted
when assembling the optical print head 105, such that the
distance between the light-emitting face of the LED and
incoming light face of the lens, and the distance between the
light-emitting face of the lens and the surface of the photo-
sensitive drum 103, are generally equal.

[0065] Now, the necessity of moving the optical print head
105 will be described. When replacing a drum unit 518 in the
image forming apparatus 1 according to the present embodi-
ment, the drum unit 518 is moved by sliding in the rotational
axis direction of the photosensitive drum 103 to the front
side of the apparatus main body, as illustrated in FIG. 2B.
Moving the drum unit 518 in a state where the optical print
head 105 is situated near the surface of the photosensitive
drum 103 results in the drum unit 518 coming into contact
with the surface of the photosensitive drum 103 while
moving by sliding, and the surface of the photosensitive
drum 103 being mounted will be scratched. Also, the lens
array 506 will come into contact with the frame of the drum
unit 518 and the lens array 506 will be scratched. Accord-
ingly, a structure is necessary where the optical print head
105 is reciprocally moved between an exposure position
(FIG. 6A) where the photosensitive drum 103 is exposed,
and a retracted position (FIG. 6B) retracted further from the
replacement unit than this exposure position. When the
sliding portion 525 moves by sliding in the direction of
arrow A with the optical print head 105 at the exposure
position (FIG. 6A), the optical print head 105 moves in a
direction toward the retracted position (FIG. 6B). On the
other hand, when the sliding portion 525 moves by sliding
in the direction of arrow B with the optical print head 105
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at the retracted position (FIG. 6B), the optical print head 105
moves in a direction toward the exposure position (FIG.
6A). This will be described in detail later.

[0066] FIG. 7A1 is a perspective view illustrating a bush-
ing 671 provided to the rear side of the optical print head 105
situated in the exposure position and the rear side of the
drum unit 518. FIG. 7A2 is a cross-sectional view illustrat-
ing the second support portion 528 and the bushing 671
provided to the rear side of the drum unit 518 when the
optical print head 105 situated in the exposure position. FIG.
7B1 is a perspective view illustrating the bushing 671
provided to the rear side of the optical print head 105
situated in the retracted position and the rear side of the
drum unit 518. FIG. 7B2 is a cross-sectional view illustrat-
ing the second support portion 528 and the bushing 671
provided to the rear side of the drum unit 518 when the
optical print head 105 is in the retracted position.

[0067] The way in which the abutting pin 515 provided to
the rear side of the optical print head 105 abuts the bushing
671 provided to the drum unit 518 side will be described
with reference to FIGS. 7A1 through 7B2. A part equivalent
to the bushing 671 with which an abutting pin comes into
contact is also provided on the front side of the drum unit
518, the structure thereof is the same as the structure of the
bushing 671, and the function also is substantially the same.
Just the way in which the abutting pin 515 comes into
contact with the bushing 671 provided to the drum unit 518
side will be described here.

[0068] It can be seen from FIGS. 7A1 and 7B1 that the
portion where the link member 652 is attached to the holding
member 505 is closer to the photosensitive drum 103 side
from the one of the ends of the abutting pin 515 that is
opposite to the replacement unit side (the side where the
drum unit 518 is disposed), in the vertical direction (the
direction in which the optical print head 105 moves between
the exposure position and the retracted position, i.e., in the
direction of reciprocal movement). The spring attaching
position 662 to which the link member 652 is attached is
disposed so as to not intersect the abutting pin 515 in the
vertical direction. The portion where the link member 651 is
attached to the holding member 505 also is closer to the
photosensitive drum 103 side from the one of the ends of the
abutting pin 514 that is opposite to the replacement unit side
(the side where the drum unit 518 is disposed), in the vertical
direction (the direction in which the optical print head 105
moves between the exposure position and the retracted
position, i.e., in the direction of reciprocal movement),
although omitted from illustration here. The spring attaching
portion 661 where the link member 651 is attached is
disposed so as to not intersect the abutting pin 514 in the
vertical direction. Accordingly, the size of the exposing unit
500 in the vertical direction can be suppressed.

[0069] The second support portion 528 has a second
seating face 587, a restricting portion 128, a first wall face
588, and a second wall face 589, as illustrated in FIGS. 7A2
and 7B2. The second seating face 587 is provided to the
lower side of the holding member 505. The lower side of the
holding member 505 moving from the exposure position
toward the retracted position abuts the second seating face
587 and the first seating face 586 of the later-described first
support portion 527 from above in the vertical direction, and
thus the optical print head 105 is at the retracted position.
The restricting portion 128 is a recess formed in the second
support portion 528 and having the shape of a box with one
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side open, being opened toward the front side. The restrict-
ing portion 128 is formed to the opposite side of the holding
member 505 from the side where the drum unit 518 is
situated, and is fit further from the rear side than the abutting
pin 515, so that the abutting pin 515 is capable of vertical
movement. The abutting pin 515 that has protruded from the
lower side of the holding member 505 moves through the
gap formed by the restricting portion 128, and vertically
moves along with the holding member 505. The first support
portion 527 also has a restricting portion 127, though
omitted from illustration here. The restricting portion 127 is
a recess formed in the first support portion 527 and having
the shape of a box with one side open, being opened toward
the front side. The restricting portion 127 is formed to the
opposite side of the holding member 505 from the side
where the drum unit 518 is situated, and is fit further from
the front side than the abutting pin 514, so that the abutting
pin 514 is capable of vertical movement. The abutting pin
514 that has protruded from the lower side of the holding
member 505 moves through the gap formed by the restrict-
ing portion 127, and vertically moves along with the holding
member 505. The restricting portion 127 is formed tapered,
to maximally reduce friction occurring due to contact with
the abutting pin 514. Thus, the abutting pin 514 can
smoothly move vertically in the gap at the restricting portion
127. Accordingly, movement of the holding member 505
that is integral with the abutting pin 515 and abutting pin 514
is restricted in directions intersecting both the front-and-rear
direction (rotational axis direction of the photosensitive
drum 103) and the vertical direction (the direction in which
the optical print head 105 moves between the exposure
position and the retracted position, i.e., in the direction of
reciprocal movement). The restricting portion 127 may
restrict the abutting pin 514 from moving from the rear side
to the front side, and the restricting portion 128 may restrict
the abutting pin 515 from moving from the front side to the
rear side.

[0070] The first wall face 588 and second wall face 589 are
disposed at positions facing each other in the left-and-right
direction, with a gap formed. When the optical print head
105 reciprocally moves between the exposure position and
the retracted position, the holding member 505 moves
vertically through the gap formed by the first wall face 588
and second wall face 589. During this time, movement of the
holding member 505 is restricted in directions intersecting
both the front-and-rear direction (rotational axis direction of
the photosensitive drum 103) and the vertical direction (the
direction in which the optical print head 105 moves between
the exposure position and the retracted position, i.e., in the
direction of reciprocal movement), by the first wall face 588
and second wall face 589.

[0071] According to the above configuration, the optical
print head 105 moves between the exposure position and
retracted position in a state where movement is restricted in
directions intersecting both the front-and-rear direction (ro-
tational axis direction of the photosensitive drum 103) and
the vertical direction (the direction in which the optical print
head 105 moves between the exposure position and the
retracted position, i.e., in the direction of reciprocal move-
ment). Note that it is sufficient for at least one of the
restricting portion 127 and restricting portion 128 to be
provided to the first support portion 527 or second support
portion 528. That is to say, it is sufficient for the restricting
portion 127 to be provided to the first support portion 527
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that is an example of a support portion, or the restricting
portion 128 to be provided to the second support portion
528.

[0072] The position at which the abutting pin 515 comes
into contact with the bushing 671 provided to the rear side
of the drum unit 518, and the abutting pin 514 (omitted from
illustration) comes into contact with the part equivalent to
the bushing 671 that is provided to the front side of the drum
unit 518, is the exposure position of the optical print head
105, as illustrated in FIGS. 7A1 and 7A2. The distance
between the lens array 506 and the surface of the photosen-
sitive drum 103 becomes the designed nominal distance by
the abutting pin 514 and the abutting pin 515 abutting the
bushing 671 and the part equivalent to the bushing 671.

[0073] On the other hand, the position where the abutting
pin 515 is retracted from the bushing 671 provided to the
rear side of the drum unit 518, as illustrated in FIGS. 7B1
and 7B2 is equivalent to the retracted position of the optical
print head 105. The optical print head 105 is in a state where
the drum unit 518 that moves by sliding for being replaced
and the optical print head 105 do not come into contact, by
the optical print head 105 being at the retracted position
illustrated in FIGS. 7B1 and 7B2.

[0074] Now, the bushing 671 that the drum unit 518 has
will be described. FIG. 8 illustrates a perspective view of the
bushing 671. The bushing 671 is a member fixed to the
casing of the drum unit 518 by screws or adhesive agent. An
opening 916 is formed in the bushing 671, as illustrated in
FIG. 8. A shaft member at the other end side of the
photosensitive drum 103 is rotatably inserted into the open-
ing 916. That is to say, the bushing 671 rotatably bears the
photosensitive drum 103.

[0075] The photosensitive drum 103 has a photosensitive
layer formed on an outer wall face of a hollow cylindrical
aluminum tube. Flanges 673 are press-fitted to both ends of
the aluminum tube. The flange 673 at the other end side of
the photosensitive drum 103 is rotatably inserted into the
opening 916 formed in the bushing 671. The flange 673
rotates while rubbing against the inner wall face of the
opening 916 formed in the bushing 671. That is to say, the
bushing 671 rotatably bears the photosensitive drum 103. An
opening the same as that of the bushing 671 is also formed
at the middle portion of the part equivalent to the bushing
671 provided to the front side of the drum unit 518, with
which the abutting pin 514 comes into contact. The flange
673 of the one end side (front side) of the photosensitive
drum 103 is rotatably inserted into the opening formed in the
part equivalent to the bushing 671. The flange 673 rotates
while rubbing against the inner wall face of this opening.
That is to say, the part equivalent to the bushing 671
rotatably bears the photosensitive drum 103 at the front side,
the same as the rear side of the drum unit 518.

[0076] The bushing 671 has a fitting portion 685 to which
the abutting pin 515 fits. The fitting portion 685 is provided
with an abutting face 551, a rear-side wall face 596, and a
tapered portion 585. The fitting portion 685 may be recessed
as to the bushing 671, or may be erected. The abutting pin
515 that moves in the direction from the retracted position
toward the exposure position abuts the abutting face 551.
The lower edge of the fitting portion 685 has the tapered
portion 585 formed, that is tapered. The tapered portion 585
guides movement of the abutting pin 515 heading from the
retracted position toward the exposure position, so as to abut
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the abutting face 551. Contact of the rear-side wall face 596
and the abutting pin 515 will be described later.

[0077] The movement of the abutting pin 515 that has
abutted the abutting face 551 of the fitting portion 685 is
restricted in directions intersecting both the front-and-rear
direction (rotational axis direction of the photosensitive
drum 103) and the vertical direction (the direction in which
the optical print head 105 moves between the exposure
position and the retracted position, i.e., in the direction of
reciprocal movement) by the fitting portion 685. That is to
say, movement of the upper end of the abutting pin 515 is
restricted in directions intersecting both the front-and-rear
direction and the vertical direction by the fitting portion 685,
and movement of the lower end of the abutting pin 515 is
restricted in directions intersecting both the front-and-rear
direction and the vertical direction by the restricting portion
128, with regard to the optical print head 105 situated in the
exposure position (FIG. 7A2). Now, the difference between
the diameter of the fitting portion 685 in the left-and-right
direction and the diameter of the upper end of the abutting
pin 515 in the left-and-right direction, and the difference
between the diameter of the restricting portion 128 in the
left-and-right direction and the diameter of the lower end of
the abutting pin 515 in the left-and-right direction, are
smaller than the difference between the gap in the left-and-
right direction between the first wall face 588 and second
wall face 589 and holding member 505 situated between the
first wall face 588 and second wall face 589. Accordingly,
when the optical print head 105 is in the exposure position,
the first wall face 588 and second wall face 589 do not
contribute to restriction of movement of the holding member
505 in directions intersecting either of the front-and-rear
direction and the vertical direction.

Movement Mechanism

[0078] The movement mechanism 140 for moving the
optical print head 105 will be described next. First, the first
support portion 527 will be described. FIG. 9A is a sche-
matic perspective view of the first support portion 527.
Formed on the first support portion 527 are the first seating
face 586 that is an example of an abutting portion (stopping
mechanism), an opening 700 serving as an example of an
insertion portion, an abutting portion 529, restricting portion
127, protrusion 601, screw hole 602, positioning boss 603,
positioning boss 604, and screw hole 605. The first support
portion 527 may be an article where the opening 700 and
first seating face 586 have been integrally formed by injec-
tion molding, or these may be separate members.

[0079] The first seating face 586 is a portion where the
lower side of the holding member 505 moving from the
exposure position toward the retracted position abuts from
above in the vertical direction, and is fixed to the main body
of the image forming apparatus 1. The lower side of the
holding member 505 abuts the first seating face 586, and the
optical print head 105 is at the retracted position.

[0080] A cleaning member 572 for cleaning the light-
emitting face of the lens array 506 contaminated by toner or
the like is inserted through the opening 700 from the outer
side of the main body of the image forming apparatus 1 by
a worker such as a user or service staff or the like. The
cleaning member 572 is inserted through the opening 700
along the longitudinal direction of the optical print head 105.
The cleaning member 572 is a slender rod-like member.
Although a through hole which the cleaning member 572
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passes through in the front-and-rear direction is illustrated as
an example of the opening 700 in the present embodiment,
this is not restricted to being a hole, and a slit may be formed
above, for example. The opening 700 is situated further to
the downstream side than the optical print head 105, in a
direction heading from the other end side of the optical print
head 105 in the longitudinal direction of the optical print
head 105 toward the one end side (direction from the rear
side toward the front side). In other words, the opening 700
is situated further to the front side than the optical print head
105. The abutting portion 529 is a rear-side face of the first
support portion 527, as indicated by hatching in FIG. 9A,
and is regions above and below the opening 700. The
function of the abutting portion 529 will be described later
in detail.

[0081] The restricting portion 127 is a recess formed in the
first support portion 527 and having the shape of a box with
one side open, being opened toward the rear side, as illus-
trated in FIG. 9A. Part of the abutting pin 514 protruding
from the lower side of the holding member 505 moves
vertically along with the holding member 505 through the
gap formed by the restricting portion 127. The restricting
portion 127 is formed tapered, with the thickness in the
vertical direction being smaller the closer to the abutting pin
514, to maximally reduce friction occurring due to contact
with the abutting pin 514. Accordingly, the abutting pin 514
can smoothly move vertically in the gap of the restricting
portion 127.

[0082] The first support portion 527 is fixed to the front-
side face of the front-side plate 642. Multiple holes (omitted
from illustration), corresponding to the positioning boss
603, positioning boss 604, and fixing screws are formed in
the front-side plate 642. The positioning boss 603 and
positioning boss 604 are inserted into respective holes of the
multiple holes provided to the front-side plate 642, and in
this state, the first support portion 527 is fixed to the
front-side plate 642 by screws passed through the screw
holes of the first support portion 527.

[0083] The third support portion 526, which will be
described later, is sheet metal folded into the shape of a box
with one side opened. FIG. 9B is a diagram for describing
the way in which one end portion of the third support portion
526 in the longitudinal direction is inserted into the portion
surrounded by a dotted line in FIG. 9A. FIG. 9C is a diagram
illustrating the one end portion of the third support portion
526 in the longitudinal direction having been inserted into
the portion surrounded by the dotted line in FIG. 9A. A notch
is provided at the one end portion of the third support portion
526 as illustrated in FIGS. 9B and 9C, with the protrusion
601 of the first support portion 527 side engaging the notch
of the third support portion 526. This engaging of the
protrusion 601 with the notch in the third support portion
526 positions the third support portion 526 as to the first
support portion 527 in the left-and-right direction. The third
support portion 526 is pressed from the lower side in FIG.
9C by the screw inserted from the screw hole 602, and is
fixed to the first support portion 527 by abutting a contact
face 681 of the first support portion 527.

[0084] Next, the second support portion 528 will be
described. FIG. 10A is a schematic perspective view of the
second support portion 528. The second seating face 587,
first wall face 588, second wall face 589, and restricting
portion 128, are formed on the second support portion 528.
The second seating face 587 is the portion that the lower side
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of the holding member 505 moving from the exposure
position toward the retracted position abuts, as described
earlier. The second seating face 587 is fixed to the main body
of the image forming apparatus 1. The lower side of the
holding member 505 abuts the second seating face 587, and
thus the optical print head 105 is at the retracted position.
[0085] The second support portion 528 is fixed to the
front-side face of the rear-side plate 643, as illustrated in
FIG. 10B. The second support portion 528 is fixed to the
rear-side plate 643 by positioning bosses and screws, in the
same way that the first support portion 527 is fixed to the
front-side plate 642. FIG. 10C illustrates a state where the
other end side (rear side) of the third support portion 526 in
the longitudinal direction of the third support portion 526 is
inserted into the portion surrounded by a dotted line in FIG.
10A. That is to say, one end portion of the third support
portion 526 is supported by the first support portion 527, and
the other end portion is supported by the second support
portion 528, with the first support portion 527 and the
second support portion 528 being fixed to the front-side
plate 642 and rear-side plate 643, respectively. In other
words, the third support portion 526 is fixed to the main
body of the image forming apparatus 1.

[0086] Note that an arrangement may be made where the
second support portion 528 is fixed to the third support
portion 526 by screws or the like, and is not fastened to the
rear-side plate 643 by screws. In this case, a structure is
made, for example, where a recessed portion is formed in the
second support portion 528, which fits with a protruding
portion formed on the rear-side plate 643, thereby position-
ing the second support portion 528 as to the rear-side plate
643. The first wall face 588 and second wall face 589 of the
second support portion 528 will be described later.

[0087] The restricting portion 128 is a recess formed in the
second support portion 528 and having the shape of a box
with one side open, being opened toward the front side, as
illustrated in FIG. 10A. Part of the abutting pin 515 pro-
truding from the lower side of the holding member 505
moves vertically along with the holding member 505
through the gap formed by the restricting portion 128. The
restricting portion 128 is formed tapered, to maximally
reduce friction occurring due to contact with the abutting pin
515 with the thickness in the vertical direction being thinner,
the closer to the abutting pin 515. Accordingly, the abutting
pin 515 can smoothly move vertically in the gap of the
restricting portion 128.

[0088] Next, the third support portion 526 and sliding
portion 525 will be described with reference to FIGS. 11a
and 11B. The third support portion 526 and sliding portion
525 are disposed on the opposite side of the holding member
505 from the photosensitive drum 103.

[0089] FIG. 11A is a schematic perspective view of the
front side of the movement mechanism 640 as viewed from
the left side, with the first support portion 527 omitted from
illustration. FIG. 11B is a schematic perspective view of the
front side of the movement mechanism 640 as viewed from
the right side, with the first support portion 527 omitted from
illustration. The movement mechanism 640 has the link
member 651, the sliding portion 525, and the third support
portion 526. The third support portion 526 has a support
shaft 531 and an E-type snap ring 533. It can be seen from
FIGS. 11A and 11B that the support shaft 531 is inserted
through openings formed in the opposing faces (left-side
face and right-side face) of the third support portion 526 that
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has been formed into the shape of a box with one side open.
The support shaft 531 passes through the right-side face and
the left-side face of the third support portion 526. The
support shaft 531 is retained by the E-type snap ring 533 on
the outer side of the left-side face, so as not to fall out from
the openings of the third support portion 526. On the other
hand, a slot 691 that is an elongated opening and that extends
in the front-and-rear direction is formed in the sliding
portion 525, as illustrated in FIG. 11A. The support shaft 531
is inserted through the slot 691 of the sliding portion 525,
and is loosely fit with a gap of around 0.1 to 0.5 mm as to
the slot 691 in the vertical direction, for example. Accord-
ingly, movement of the sliding portion 525 in the vertical
direction as to the third support portion 526 is restricted, and
the sliding portion 525 can only move by sliding as to the
third support portion 526 by the length of the slot 691 in the
front-and-rear direction.

[0090] A slide aiding member 539 having an accommo-
dation space 562 from the left side to the lower side is
attached to one end side of the sliding portion 525. The slide
aiding member 539 is fixed to the sliding portion 525 by
being fastened by a screw from the left side. The accom-
modation space 562 accommodates a later-described press-
ing member 561 that the cover 558 has. The relation between
the accommodation space 562 and the pressing member 561,
and structural features thereof, will be described later along
with description of the cover 558.

[0091] The movement mechanism 640 will be described
with reference to FIGS. 3 and 11A through 12B. FIG. 3 is a
schematic perspective view of the exposing unit 500 having
the movement mechanism 640. The movement mechanism
640 has the first link mechanism 861, second link mecha-
nism 862, sliding portion 525, first support portion 527,
second support portion 528, and third support portion 526,
as illustrated in FIG. 3. The first link mechanism 861
includes the link member 651 and link member 653, and the
second link mechanism 862 includes the link member 652
and link member 654. The link member 651 and link
member 653, and link member 652 and link member 654,
each make up a J-type link mechanism, as illustrated in FIG.
3.

[0092] FIG. 11A is a schematic perspective view of the
front side of the movement mechanism 640, as viewed from
the left side, with the first support portion 527 omitted from
illustration. FIG. 11B is a schematic perspective view of the
front side of the movement mechanism 640, as viewed from
the right side, with the first support portion 527 omitted from
illustration.

[0093] The first link mechanism 861 will be described
with reference to FIGS. 11A through 12B. FIG. 12A is a
diagram where a cross-sectional view of the first link
mechanism 861 taken along the rotational axis of the pho-
tosensitive drum 103 is viewed from the right side. The first
link mechanism 861 has the link member 651 and link
member 653. The link member 651 and link member 653
making up the first link mechanism 861 are each single link
members, but may be configured by combining multiple link
members. The length of the link member 653 in the longi-
tudinal direction is shorter than the length of the link
member 651 in the longitudinal direction, as illustrated in
FIGS. 12A and 12B.

[0094] The link member 651 has a bearing 610, a protru-
sion 655, and a connecting shaft portion 538. The bearing
610 is provided to one end side in the longitudinal direction



US 2018/0364614 Al

of the link member 651. The protrusion 655 is a cylindrical
protrusion erected in the pivoting axis direction of the link
member 651 provided at the other end side in the longitu-
dinal direction of the link member 651, for causing defor-
mation of a spring provided to the holding member 505 side
of the optical print head 105. The connecting shaft portion
538 is provided between the bearing 610 and protrusion 655
in the longitudinal direction of the link member 651.
Although the protrusion 655 serves as a first moving portion,
the first moving portion is not restricted to the protrusion
655, and may be a structure where one end side in the
longitudinal direction of the link member 651 is bent in the
pivoting axis direction.

[0095] A circular hollowed space that extends in the
left-and-right direction in FIG. 12A is formed in the bearing
610, as a hole. A fitting shaft portion 534 is provided to the
sliding portion 525. The fitting shaft portion 534 is a
cylindrical protrusion erected from the sliding portion 525 to
the left direction in FIG. 12A. The fitting shaft portion 534
forms a first connecting portion by being pivotably fit to the
hole of the bearing 610. That is to say, the link member 651
is capable of pivoting as to the sliding portion 525, with the
first connecting portion as the center of pivoting. Note that
the fitting shaft portion 534 may be formed on the link
member 651 side, and the bearing 610 formed on the sliding
portion 525.

[0096] The link member 653 has a connecting shaft por-
tion 530. The connecting shaft portion 530 is provided to one
end side in the longitudinal direction of the link member
653. The connecting shaft portion 530 is a cylindrical
protrusion erected from the link member 653 to the left side
in FIG. 12A. The connecting shaft portion 530 is rotatably
inserted into a hole formed in the third support portion 526,
and thus forms a third connecting portion. The connecting
shaft portion 530 may be formed to the third support portion
526 rather than the link member 653. That is to say, the
connecting shaft portion 530 formed on the third support
portion 526 may be inserted to a hole formed in the link
member 653.

[0097] A circular hole that extends in the left-and-right
direction in FIG. 12A is formed at the other end side in the
longitudinal direction of the link member 653. The connect-
ing shaft portion 538 of the abutting face 551 is pivotably
inserted into his hole, whereby the connecting shaft portion
538 and the hole of the link member 653 make up a fourth
connecting portion. That is to say, the link member 653 is
capable of pivoting as to the third support portion 526 with
the third connecting portion as a center of pivoting, and is
capable of pivoting as to the link member 651 with the
fourth connecting portion as a center of pivoting. Now, the
connecting shaft portion 538 may be formed on the link
member 653 rather than the link member 651. That is to say,
the connecting shaft portion 538 formed on the link member
653 may be inserted into a hole formed in the link member
651.

[0098] Note that the configuration of the second link
mechanism 862 is the same as the configuration of the first
link mechanism 861 described above. The link member 652
and link member 654 that the second link mechanism 862
has correspond to the link member 651 and link member
653, respectively. The one end side in the longitudinal
direction of the link member 652 and the connecting portion
of the sliding portion 525 make up a second connecting
portion, corresponding to the first connecting portion. Note
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that one of the link member 653 and link member 654 may
be omitted from the embodiment regarding the movement
mechanism 640.

[0099] According to the above configuration, when the
sliding portion 525 moves by sliding from the front side
toward the rear side with regard to the third support portion
526, the bearing 610 to which the fitting shaft portion 534
has been fit moves by sliding from the front side toward the
rear side as to the third support portion 526, along with the
sliding portion 525. Accordingly, when viewing the first link
mechanism 861 from the right side as illustrated in FIG.
12A, the link member 651 pivots in the clockwise direction
with the fitting shaft portion 534 as the center of pivoting,
and the link member 653 pivots in the counter-clockwise
direction with the connecting shaft portion 530 as the center
of pivoting. Accordingly, the protrusion 655 moves in a
direction from the exposure position toward the retracted
position.

[0100] On the other hand, when the sliding portion 525
moves by sliding from the rear side toward the front side as
to the third support portion 526, the link member 651 and
link member 653 move in the opposite directions as to the
arrows in FIG. 12A. When the sliding portion 525 moves by
sliding from the rear side toward the front side with regard
to the third support portion 526, the bearing 610 to which the
fitting shaft portion 534 has been fit moves by sliding from
the rear side toward the front side as to the third support
portion 526, along with the sliding portion 525. Accordingly,
when viewing the first link mechanism 861 from the right
side as illustrated in FIG. 12A, the link member 651 pivots
in the counter-clockwise direction with the fitting shaft
portion 534 as the center of pivoting, and the link member
653 pivots in the clockwise direction with the connecting
shaft portion 530 as the center of pivoting. Accordingly, the
protrusion 655 moves in a direction from the retracted
position toward the exposure position.

[0101] Now,

[0102] (1) the distance between the pivoting center axis of
the connecting shaft portion 538 and the pivoting center axis
of the bearing 610 will be referred to as L1,

[0103] (2) the distance between the pivoting center axis of
the connecting shaft portion 538 and the pivoting center axis
of the connecting shaft portion 530 will be referred to as [.2,
and

[0104] (3) the distance between the pivoting center axis of
the connecting shaft portion 538 and the pivoting center axis
of the protrusion 655 will be referred to as L3. In the
movement mechanism 640, the first link mechanism 861
forms a Scott Russel linkage where L1, 1.2, and [.3 are equal
(see FIG. 12B). The protrusion 655 moves perpendicular
(along line A in FIG. 12B) to the direction of sliding
movement of the fitting shaft portion 534 due to the dis-
tances L1, .2, and .3 being equal, so the optical print head
105 can be moved generally in the optical axis direction of
the lens in the above-described link mechanism.

[0105] A configuration may be made where the front-and-
rear directions of the first link mechanism 861 and second
link mechanism 862 are opposite, so that when the sliding
portion 525 is moved by sliding from the front side toward
the rear side, the optical print head 105 moves from the
retracted position toward the exposure position, and when
the sliding portion 525 is moved by sliding from the rear side
toward the front side, the optical print head 105 moves from
the exposure position toward the retracted position. In this
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case, the later-described cover 558 presses the sliding por-
tion 525 from the front side toward the rear side when
moving from an opened state to a closed state, and pulls the
sliding portion 525 from the rear side toward the front side
when moving from a closed state to an opened state.
[0106] The mechanism for moving optical print head 105
is not restricted to the movement mechanism 640. A move-
ment mechanism 140 illustrated in FIGS. 13A and 13B may
be used. The movement mechanism 140 will be described
below with reference to FIGS. 13A through 14B. Members
which have substantially the same functions as the members
making up the movement mechanism 640 are denoted by the
same reference numerals, and redundant description may be
omitted.

[0107] The arrangement by which the movement mecha-
nism 140 moves the holding member 505 will be described
with reference to FIGS. 13A through 14B. FIG. 14A is a
cross-sectional view of the holding member 505 and the
movement mechanism 140 illustrated in FIG. 14B, taken
along the rotational axis of the photosensitive drum 103.
[0108] The link member 151 has a bearing 110 and a
protrusion 155, as illustrated in FIGS. 13A and 13B. The
bearing 110 is provided at the one end side of the link
member 151 in the longitudinal direction. The protrusion
155 is, as illustrated in FIGS. 14A and 14B, a cylindrical
protrusion that is provided on the other end side of the link
member 151 in the longitudinal direction and that is erected
in the pivoting axis direction of the link member 151. The
protrusion 155 is a protrusion for deforming a spring pro-
vided on the holding member 505 side of the optical print
head 105. Note that the first moving portion is not restricted
to being the protrusion 155, and may be a structure where the
one end side in the longitudinal direction of the link member
151 is bent in the pivoting axis direction of the link member
151.

[0109] A circular hollowed space that extends in the
left-and-right direction is formed in the bearing 110, as a
hole. A fitting shaft portion 534 is provided to the sliding
portion 525, as illustrated in FIGS. 14A and 14B. The fitting
shaft portion 534 is a cylindrical protrusion erected from the
sliding portion 525 toward the left. The hole of the bearing
110 is fit with the fitting shaft portion 534 so as to be capable
of pivoting, thereby forming a first connecting portion. That
is to say, the link member 151 is pivotable as to the sliding
portion 525, with the first connecting portion as the center of
pivoting. Note that an arrangement may be made where the
fitting shaft portion 534 is formed on the link member 151
side, and the bearing 110 is formed on the sliding portion
525.

[0110] Note that a shaft the same as the support shaft 531
is provided at the rear side of the third support portion 526,
a slot the same as the slot 691 is formed at the rear side of
the sliding portion 525, and the structure of the rear side of
the movement mechanism 140 is the same as the front side.
The structure of the link member 152 also is the same as the
structure of the first moving member described above, with
the link member 152 corresponding to the link member 151.
The connecting portion of the one end side in the longitu-
dinal direction of the link member 152 and the sliding
portion 525 make up the second connecting portion, corre-
sponding to the first connecting portion.

[0111] The abutting portion 529 of the first support portion
527 (omitted from illustration in FIGS. 13 A through 14B) is
disposed further toward the front side as compared to the one
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end of the holding member 505. Accordingly, when the
sliding portion 525 moves by sliding as to the third support
portion 526 from the rear side to the front side, the bearing
110 to which the fitting shaft portion 534 is fit also moves by
sliding as to the third support portion 526 from the rear side
to the front side, along with the sliding portion 525. The
holding member 505 to which the protrusion 155 is attached
also attempts to move forward in conjunction with this, but
the one end of the holding member 505 is abutting the
abutting portion 529, and accordingly movement toward the
front side is restricted. The link member 151 is disposed
intersecting the rotational axis direction of the photosensi-
tive drum 103 such that the one end side having the
protrusion 155 is situated closer to the drum unit 518 side as
compared to the other end side having the bearing 110, and
accordingly pivots in a counter-clockwise direction with the
fitting shaft portion 534 as the center of pivoting, as viewed
from the right side as illustrated in FIG. 14A. Accordingly,
the holding member 505 moves from the retracted position
toward the exposure position with the one end of the holding
member 505 abutting the abutting portion 529.

[0112] On the other hand, when the sliding portion 525
moves by sliding as to the third support portion 526 from the
front side to the rear side, the bearing 110 fit to the fitting
shaft portion 534 moves by sliding as to the third support
portion 526 from the rear side to the front side, along with
the sliding portion 525. Accordingly, the link member 151
pivots in a clockwise direction with the fitting shaft portion
534 as the center of pivoting, as viewed from the right side
as illustrated in FIG. 14A. Thus, the protrusion 155 moves
in a direction from the exposure position toward the
retracted position. The sliding portion 525 moves from the
rear side to the front side in conjunction with a closing
operation of the cover 558, and moves from the front side to
the rear side in conjunction with an opening operation of the
cover 558, which will be described in detail later. That is to
say, when the cover 558 moves from an opened state to a
closed state, the holding member 505 moves in a direction
from the retracted position toward the exposure position,
and when the cover 558 moves from the closed state to the
opened state, the holding member 505 moves in a direction
from the exposure position toward the retracted position.

[0113] When the optical print head 105 moves generally in
the optical axis direction of the lens, the rear side of the
holding member 505 moves through a gap formed by the
first wall face 588 and the second wall face 589 of the second
support portion 528, as described earlier. This prevents the
holding member 505 from tilting in the left or right direc-
tions.

[0114] Note that the link member 151 and link member
152 may be arranged such that the other end side is situated
further toward the front side than the one end side, with the
abutting portion 529 situated further toward the rear side
than the other end of the holding member 505. That is to say,
when the sliding portion 525 moves by sliding as to the third
support portion 526 from the front side to the rear side, the
bearing 110 to which the fitting shaft portion 534 is fit also
moves by sliding as to the third support portion 526 from the
front side to the rear side, along with the sliding portion 525.
The holding member 505 to which the protrusion 155 is
attached also attempts to move to the rear side in conjunction
with this, but the other end of the holding member 505 is
abutting the abutting portion 529, and accordingly move-
ment toward the rear side is restricted. Accordingly, the link
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member 151 and link member 152 pivot in the clockwise
direction as to the sliding portion 525 when viewing the link
member 151 from the right side, and the holding member
505 moves from the retracted position toward the exposure
position with the other end of the holding member 505
abutting the abutting portion 529. In this case, the cover 558
presses the sliding portion 525 from the front side toward the
rear side when moving from the opened state to the closed
state, and pulls the sliding portion 525 from the rear side
toward the front side when moving from the closed state to
the opened state.

[0115] The mechanism for moving the optical print head
105 is not restricted to the movement mechanism 140 and
movement mechanism 640. A movement mechanism 840
illustrated in FIGS. 15A1 through 15B may be used. The
movement mechanism 840 will be described below with
reference to FIGS. 15A1 through 15B. Note that members
having substantially the same functions as members making
up the movement mechanism 140 (640) are denoted by the
same reference numerals, and redundant description may be
omitted.

[0116] FIGS. 15A1 and 15A2 illustrate the movement
mechanism 840. The movement mechanism 840 includes a
first link mechanism 858, a second link mechanism 859,
sliding portion 825, and the third support portion 526, as
illustrated in FIGS. 15A1 and 15A2. The first link mecha-
nism 858 includes a link member 843 and a link member
844, and the second link mechanism 859 includes a link
member 845 and a link member 846. The link member 843
and link member 844, and the link member 845 and link
member 846, each pivotably intersect each other, making up
an X-shaped link mechanism as illustrated in FIGS. 15A1
through 15B. A protrusion 847 of the link member 843, a
protrusion 848 of the link member 844, a protrusion 849 of
the link member 845, and a protrusion 850 of the link
member 846, are each pivotably attached to a holding
member 805 that is omitted from illustration. When a sliding
portion 825 is moved by sliding in the direction of the arrow
A in FIG. 15A1, the link members 843 through 846 pivot
with regard to the sliding portion 825, and the protrusions
847 through 850 move downwards (FIG. 15A2). On the
other hand, when the sliding portion 825 is moved by sliding
in the direction of the arrow B in FIG. 15A2, the link
members 843 through 846 pivot with regard to the sliding
portion 825, and the protrusions 847 through 850 move
upwards (FIG. 15A1).

[0117] FIG. 15B is a diagram illustrating the front side of
the movement mechanism 840 with the front side of the
holding member 805. The arrangement by which the move-
ment mechanism 840 moves the holding member 805 will
be described below with reference to FIG. 15B. Now, the
operations of first link mechanism 858 and second link
mechanism 859 are substantially the same, so the first link
mechanism 858 will be described here with reference to
FIG. 15B. The first link mechanism 858 has the link member
843 and link member 844. The link member 843 and link
member 844 making up the first link mechanism 858 are
single members, but may be configured by combining mul-
tiple members.

[0118] The movement mechanism 840 in FIG. 15B has the
first link mechanism 858 and sliding portion 825. The
sliding portion 825 has a slot 863 that is an elongated
opening, passing through the sliding portion 825 in the
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left-and-right direction and extending in the front-and-rear
direction, as illustrated in FIG. 15B.

[0119] The link member 843 has a protrusion 810, the
protrusion 847, and the connecting shaft portion 538. The
protrusion 810 is provided to one end side in the longitudinal
direction of the link member 843. The protrusion 847 is a
cylindrical protrusion erected to the right side in the pivoting
axial direction of the link member 843, provided to the other
end side in the longitudinal direction of the link member
843. The connecting shaft portion 538 is provided between
the protrusion 810 and protrusion 847 in the longitudinal
direction of the link member 843. Although the protrusion
847 serves as a first moving portion, the first moving portion
is not restricted to the protrusion 847, and may be a structure
where one end side in the longitudinal direction of the link
member 843 is bent in the pivoting axis direction.

[0120] The protrusion 810 is pivotably loosely fit to the
slot 863 of the sliding portion 825, thereby forming the first
connecting portion. That is to say, the link member 843 is
pivotable as to the sliding portion 825 with the first con-
necting portion as the center of pivoting. The protrusion 810
is capable of moving in the slot 863 in the front-and-rear
direction within the range of the slot 863 in the front-and-
rear direction (within the opening). A coil spring 860 is
disposed between the rear-side edge of the slot 863 and the
protrusion 810.

[0121] The link member 844 has the connecting shaft
portion 530 and the protrusion 848. The connecting shaft
portion 530 is provided to one end side in the longitudinal
direction of the link member 844. The connecting shaft
portion 530 is a cylindrical protrusion erected from the link
member 844 to the right side in FIG. 15B. The connecting
shaft portion 530 is pivotably inserted into a hole formed in
the third support portion 526, thereby forming the third
connecting portion. Now, the connecting shaft portion 530
may be formed on the third support portion 526 rather than
the link member 844. That is to say, the connecting shaft
portion 530 formed on the third support portion 526 may be
inserted into a hole formed in the link member 844.

[0122] The protrusion 848 is a cylindrical protrusion pro-
vided to the other end side in the longitudinal direction of the
link member 844, erected to the right side in the pivoting
axis direction of the link member 844. A circular hole that
extends in the left-and-right direction in FIG. 15B is formed
between the protrusion 848 of the link member 844 and the
third connecting portion. The connecting shaft portion 538
of the link member 843 is pivotably inserted into this hole,
whereby the connecting shaft portion 538 and the hole of the
link member 844 make up the fourth connecting portion.
That is to say, the link member 844 is capable of pivoting as
to the third support portion 526 with the third connecting
portion as a center of pivoting, and is capable of pivoting as
to the link member 843 with the fourth connecting portion
as a center of pivoting. Now, the connecting shaft portion
538 may be formed on the link member 844 rather than the
link member 843. That is to say, the connecting shaft portion
538 formed on the link member 844 may be inserted into a
hole formed in the link member 843. Note that one of the
link member 843 and link member 844 may be omitted from
the embodiment regarding the movement mechanism 840.
[0123] The holding member 805 has the lens array 506, a
link attaching portion 851, a link attaching portion 852, and
a pin attaching portion 855. The link attaching portion 851
and link attaching portion 852 both are provided between
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pins 514 attached to the lens array 506 and holding member
805. Although omitted from illustration, a link attaching
portion 853 and link attaching portion 854 to which the link
member 845 and link member 846 making up the second
link mechanism 859 are attached are both provided between
pins 516 attached to the other end side of the lens array 506
and holding member 805. The link attaching portion 851 is
a hole formed to the holding member 805 between the lens
array 506 and pin attaching portion 855, passing through in
the left-and-right direction. The link attaching portion 852 is
a slot that is formed in the holding member 805 between the
lens array 506 and the link attaching portion 851, and that
passes through in the left-and-right direction and extends in
the front-and-rear direction.

[0124] The protrusion 847 of the link member 843 is
pivotably attached to the link attaching portion 851, and the
protrusion 848 of the link member 844 is pivotably attached
to the link attaching portion 852. The protrusion 848 is
attached to the link attaching portion 851 so as to be capable
of moving in the front-and-rear direction. Accordingly, the
link member 844 is capable of moving by sliding in the
front-and-rear direction within the range of the link attach-
ing portion 852 in the front-and-rear direction, while pivot-
ing with the protrusion 848 as a center of pivoting.

[0125] According to the above-described configuration,
when the sliding portion 825 moves by sliding from the front
side to the rear side as to the third support portion 526, the
protrusion 810 moves by sliding from the front side to the
rear slide as to the third support portion 526 along with the
sliding portion 825. Accordingly, when viewing the first link
mechanism 858 from the right side as illustrated in FIG.
15A1, the protrusion 848 moves from the front side to the
rear side at the link attaching portion 852 with the link
member 843 pivoting clockwise with the protrusion 810 as
the center of pivoting and the link member 844 pivoting
counter-clockwise with the connecting shaft portion 530 as
the center of pivoting. Accordingly, the protrusion 847 and
protrusion 848 move in the direction from the exposure
position toward the retracted position.

[0126] On the other hand, when the sliding portion 825
moves by sliding from the rear side to the front side as to the
third support portion 526, the protrusion 810 moves by
sliding from the rear side to the front slide as to the third
support portion 526 along with the sliding portion 825.
Accordingly, when viewing the first link mechanism 858
from the right side as illustrated in FIG. 15A2, the protrusion
848 moves from the rear side to the front side at the link
attaching portion 852 with the link member 843 pivoting
counter-clockwise with the protrusion 810 as the center of
pivoting and the link member 844 pivoting clockwise with
the connecting shaft portion 530 as the center of pivoting.
Accordingly, the protrusion 847 and protrusion 848 move
from the retracted position toward the exposure position.
When the sliding portion 825 further moves by sliding to the
front side in a state where the abutting pin 514 is in contact
with an abutting face 550, as illustrated in FIG. 15B, the coil
spring 860 is compressed between the rear side edge of the
slot 863 and the protrusion 810. The protrusion 810 is biased
to the front side by the restoration force of the compressed
coil spring 860. Accordingly, biasing force heading upwards
is applied to the holding member 805.

[0127] A configuration may be made where the front-and-
rear directions of the first link mechanism 858 and second
link mechanism 859 are opposite, so that when the sliding
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portion 825 is moved by sliding from the front side toward
the rear side, the optical print head 105 moves from the
retracted position toward the exposure position, and when
the sliding portion 825 is moved by sliding from the rear side
toward the front side, the optical print head 105 moves from
the exposure position toward the retracted position. In this
case, the later-described cover 558 presses the sliding por-
tion 825 from the front side toward the rear side when
moving from an opened state to a closed state, and pulls the
sliding portion 825 from the rear side toward the front side
when moving from a closed state to an opened state.

[0128] The mechanism for moving the optical print head
105 is not restricted to the movement mechanism 140,
movement mechanism 640, and movement mechanism 840.
A movement mechanism 940 illustrated in FIGS. 16A and
16B may be used. The movement mechanism 940 will be
described below with reference to FIGS. 16A and 16B. Note
that members having substantially the same functions as
members making up the movement mechanism 140 (includ-
ing 640 and 840) are denoted by the same reference numer-
als, and redundant description may be omitted.

[0129] As illustrated in FIGS. 16A and 16B, a first cam
portion 112 and a second cam portion 113 are provided to the
front side and rear side of the sliding portion 525. A
movement support portion 114 and a movement support
portion 115 are provided to the front side and rear side at the
lower side of the holding member 905. The first cam portion
112 and second cam portion 113 have a face inclined
downwards from the rear side toward the front side as to the
holding member 905 side.

[0130] FIG. 16A is a schematic diagram illustrating the
optical print head 105 situated at the exposure position and
the movement mechanism 940, as viewed from the right
side. When the sliding portion 525 moves by sliding from
the front side to the rear side as to the third support portion
526 in a case where the optical print head 105 is at the
exposure position, the first cam portion 112 and second cam
portion 113 provided to the sliding portion 525 move by
sliding from the front side to the rear side as to the third
support portion 526, along with the sliding portion 525.
Accordingly, the lower ends of the movement support por-
tion 114 and movement support portion 115 provided to the
holding member 905 abut the first cam portion 112 and
second cam portion 113, and the movement support portion
114 and movement support portion 115 move along the first
cam portion 112 and second cam portion 113 in a direction
from the exposure position toward the retracted position.

[0131] FIG. 16B is a schematic diagram illustrating the
optical print head 105 situated at the retracted position and
the movement mechanism 940, as viewed from the right
side. When the sliding portion 525 moves by sliding from
the rear side to the front side as to the third support portion
526 in a case where the optical print head 105 is at the
retracted position, the first cam portion 112 and second cam
portion 113 provided to the sliding portion 525 move by
sliding from the rear side to the front side as to the third
support portion 526, along with the sliding portion 525.
Accordingly, the lower ends of the movement support por-
tion 114 and movement support portion 115 provided to the
holding member 905 are pressed upwards and move along
the first cam portion 112 and second cam portion 113 in a
direction from the retracted position toward the exposure
position.
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[0132] Now an arrangement may be made where the
direction of inclination of the inclined faces that the first cam
portion 112 and second cam portion 113 have is inclined
downwards from the front side toward the rear side, with
sliding movement of the sliding portion 525 from the front
side to the rear side moving the optical print head 105 from
the retracted position toward the exposure position, and
sliding movement of the sliding portion 525 from the rear
side to the front side moving the optical print head 105 from
the exposure position toward the retracted position. In this
case, the later-described cover 558 presses the sliding por-
tion 525 from the front side toward the rear side when
moving from an opened state to a closed state, and pulls the
sliding portion 525 from the rear side toward the front side
when moving from a closed state to an opened state.
[0133] Next, the cover 558 will be described with refer-
ence to FIGS. 17A through 17C. The cover 558 is a member
for causing the sliding portion 525 to move by sliding as
described above. Note that the configuration causing the
sliding portion 525 to move by sliding is not restricted to the
cover 558. For example, a configuration may be made where
the sliding portion 525 moves by sliding in conjunction with
opening/closing of an unshown front door. Alternatively, a
configuration may be made where the sliding portion 525
moves by sliding in conjunction with turning of a turning
member such as a lever or the like, rather than a covering
member such as the cover 558 or a door.

[0134] FIG. 17A is a perspective view of the cover 558.
The cover 558 has a pivoting shaft portion 559 and a
pivoting shaft portion 560, as illustrated in FIG. 17A. The
pivoting shaft portion 559 is a cylindrical protrusion pro-
truding in the right-side direction of the cover 558, while the
pivoting shaft portion 560 is a cylindrical protrusion pro-
truding in the left-side direction of the cover 558.

[0135] FIG. 17B is an enlarged view of the portion where
the cover 558 is attached to the front-side plate 642. FIG.
17C is a perspective view of the cover 558 that has been
attached to the front-side plate 642. The front-side plate 642
has a bearing member 621 to which the pivoting shaft
portion 559 of the cover 558 fits, and a bearing member 622
to which the pivoting shaft portion 560 fits, as illustrated in
FIG. 17B. The pivoting shaft portion 559 of the cover 558
pivotably fits to the bearing member 621 of the front-side
plate 642, and the pivoting shaft portion 560 pivotably fits
to the bearing member 622 of the front-side plate 642, as
illustrated in FIG. 17C. The pivoting axis of the pivoting
shaft portion 559 and the pivoting axis of the pivoting shaft
portion 560 are on a pivoting axis 563, as illustrated in FIG.
17A. The cover 558 opens and closes as to the main body of
the image forming apparatus 1, with the pivoting axis 563 as
the center of pivoting. The closed cover 558 is situated on
the inserting/extracting path of the drum unit 518 and
developing unit 641. Accordingly, when the cover 558 is in
a closed state, replacement of the drum unit 518 and
developing unit 641 cannot be performed by the worker. The
worker can replace the drum unit 518 by opening the cover
558, and closes the cover 558 when the work is completed.
[0136] Next, the configuration by which the sliding por-
tion 525 moves by sliding in the pivoting axis direction of
the photosensitive drum 103 in conjunction with opening/
closing operations of the cover 558 will be described in
detail with reference to FIGS. 18A through 21D. FIGS. 18A
through 18D are perspective diagrams illustrating the cover
558 pivoting from an opened state toward a closed state.

Dec. 20, 2018

FIGS. 19A through 19D are cross-sectional views illustrat-
ing the cover 558 pivoting from the opened state toward the
closed state. FIGS. 18A and 19A illustrate the opened state
of the cover 558. FIGS. 18D and 19D illustrate the closed
state of the cover 558. FIGS. 18B and 19B, and FIGS. 18C
and 19C, are diagrams illustrating the cover 558 transition-
ing from the opened state to the closed state. Note that the
closed state of the cover 558 in the closed state illustrated in
FIGS. 18D and 19D is maintained by a snap fit mechanism
for engaging to the main body, a stopper for preventing
pivoting, or the like.

[0137] The cover 558 pivots as to the main body of the
image forming apparatus 1 centered on the pivoting axis
563, as illustrated in FIGS. 18A through 18D. The pressing
member 561 also turns centered on the pivoting axis 563
accordingly, as indicated by the movement path 564 in
FIGS. 19A through 19D. The cover 558 has the cylindrical
pressing member 561 protruding from the left side toward
the right side. The pressing member 561 is situated within
the accommodation space 562 provided to the one end of the
sliding portion 525, as illustrated in FIGS. 18A through 18D.
[0138] The operations of the pressing member 561 on the
sliding portion 525 will be described with reference to FIGS.
19A through 19D. When the cover 558 pivots in the clock-
wise direction from the state in FIG. 19A, the pressing
member 561 is situated on the movement path 564, and
abuts a first pressed portion 566 intersecting the movement
path 564 (FIG. 19B). When the cover 558 further pivots in
the clockwise direction from this state, the pressing member
561 presses the first pressed portion 566 to the front side
while rubbing against the first pressed portion 566. Accord-
ingly, the slide aiding member 539 moves toward the front
side. The slide aiding member 539 is fixed to the sliding
portion 525, so the sliding portion 525 also moves by sliding
toward the front side, in conjunction with the movement of
the slide aiding member 539.

[0139] Further, when the cover 558 pivots even more in
the clockwise direction, the pressing member 561 moves
from the first pressed portion 566 to a second pressed portion
567 (FIG. 19C). The second pressed portion 567 has a
curved face that generally follows the movement path 564 of
the pressing member 561. Accordingly, in a case where the
cover 558 further pivots in the clockwise direction from the
state in FIG. 19C, the pressing member 561 comes into
contact with the second pressed portion 567 and moves
upwards, but no force for further moving the slide aiding
member 539 by sliding toward the front side is applied from
the pressing member 561.

[0140] It can be seen from FIGS. 18C and 19C that when
the cover 558 pivots from the opened state toward the closed
state, the pressing member 561 abuts the second pressed
portion 567 at the front side of the accommodation space
562 immediately after the holding member 505 has reached
the exposure position. The second pressed portion 567 has a
shape generally following the movement path 564 of the
pressing member 561, which is an arc shape centered on the
pivoting axis 563. Accordingly, in a case of further pivoting
the cover 558 from the state in FIG. 19C in the clockwise
direction, the pressing member 561 moves sliding over the
second pressed portion 567 that it abuts. However, no force
to further move the slide aiding member 539 toward the
front side is applied from the pressing member 561. Accord-
ingly, the slide aiding member 539 does not move from the
rear side toward the front side while the pressing member
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561 is moving over the second pressed portion 567. That is
to say, the movement mechanism 640 according to the
present embodiment is configured such that when the cover
558 pivots in a state where the pressing member 561 is
abutting the first pressed portion 566, the sliding portion 525
moves by sliding in conjunction with the movement of the
pressing member 561, but the sliding portion 525 does not
move by sliding even if the cover 558 pivots in a state where
the pressing member 561 is abutting the second pressed
portion 567. By further pivoting the cover 558 from the state
in FIG. 19C in the clockwise direction, the cover 558
reaches the closed state illustrated in FIG. 19D.

[0141] FIGS. 20A through 20D are perspective diagrams
illustrating the cover 558 pivoting from the closed state
toward the opened state. FIGS. 21A through 21D are cross-
sectional views illustrating the cover 558 pivoting from the
closed state toward the opened state. FIGS. 20A and 21A
illustrate the closed state of the cover 558. FIGS. 20D and
21D illustrate the opened state of the cover 558. FIGS. 20B
and 21B, and FIGS. 20C and 21C, are diagrams illustrating
the cover 558 transitioning from the closed state to the
opened state.

[0142] In the closed state of the cover 558 illustrated in
FIG. 21A, force is placed on the sliding portion 525 via the
first link mechanism 861 and second link mechanism 862 to
slide from the front side toward the rear side, by the
deadweight of the optical print head 105 and the restoring
force of later-described springs. However, the cover 558 in
the closed state is fixed to the main body of the image
forming apparatus 1 so that the cover 558 does not pivot, and
the pressing member 561 restricts movement of the slide
aiding member 539 to the rear side, so the sliding portion
525 does not move by sliding to the rear side.

[0143] When the cover 558 pivots in the counter-clock-
wise direction from the state in FIG. 21A, the pressing
member 561 abuts a third pressed portion 568, as illustrated
in FIG. 21B. Upon the cover 558 further pivoting in the
counter-clockwise direction from the state in FIG. 21B, the
pressing member 561 presses the third pressed portion 568
from the front side toward the rear side as illustrated in
FIGS. 21B and 21C, and the sliding portion 525 moves
toward the rear side. Thereafter, further pivoting of the cover
558 in the counter-clockwise direction brings the cover 558
to the opened state as illustrated in FIG. 21D.

[0144] The mechanism where the pressing member 561
presses the third pressed portion 568 is provided from the
following reason. That is to say, a case can be conceived
where the sliding portion 525 does not move to the rear side
even if restriction on movement of the slide aiding member
539 by the pressing member 561 is released by the cover 558
being pivoted in the counter-clockwise direction from the
state in FIG. 20A, if frictional force between the among the
link members, frictional force between the link member 651
or link member 653 and the sliding portion 525, and
frictional force between the link member 652 or link mem-
ber 654 and the third support portion 526, are great. That is
to say, a case can be conceived where the sliding portion 525
does not move by sliding even though the cover 558 has
been opened. In order to deal with this, the movement
mechanism according to the present embodiment includes
the mechanism where the pressing member 561 presses the
third pressed portion 568, so that opening the cover 558
causes the sliding portion 525 to move toward the rear side.
According to the configuration described above, a worker
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performing maintenance opening and closing the cover 558
causes the sliding portion 525 to move by sliding with regard
to the third support portion 526, in conjunction with move-
ment of the cover 558.

[0145] Next, a connection mechanism between the hold-
ing member 505 and the link member 151 will be described.
Note that the connection mechanism of the holding member
505 and link member 151 described below is substantially
the same mechanism as the connection mechanism of the
holding member 505 and link member 651. FIGS. 22A and
22C are perspective views illustrating the one end side of the
holding member 505 in the front-and-rear direction. FIGS.
22B and 22D are perspective views illustrating the other end
side of the holding member 505 in the front-and-rear direc-
tion.

[0146] The holding member 505 is provided with the lens
attaching portion 701 to which the lens array 506 is attached,
the spring attaching portion 661 to which a coil spring 547
is attached, the spring attaching portion 662 to which a coil
spring 548 is attached, the pin attaching portion 632 to
which the abutting pin 514 is attached, and the pin attaching
portion 633 to which the abutting pin 515 is attached, as
illustrated in FIG. 22A. The holding member 505 is a resin
molded article where the lens attaching portion 701, circuit
board attaching portion 702 (omitted from illustration),
spring attaching portion 661, and spring attaching portion
662, have been integrally molded by injection molding. The
spring attaching portion 661 is disposed to the one end side
of the lens attaching portion 701 in the front-and-rear
direction, and the pin attaching portion 632 is disposed
further to the end side of the spring attaching portion 661 in
the holding member 505. The spring attaching portion 662
is disposed to the other end side of the lens attaching portion
701 in the front-and-rear direction, and the pin attaching
portion 632 is disposed further to the other end side of the
spring attaching portion 662 in the holding member 505. The
places where the lens attaching portion 701, spring attaching
portion 661, and pin attaching portion 632 are formed in the
holding member 505 are region C, region B, and region A in
FIG. 22A. The holding member 505 that is a resin article
integrally formed by injection molding is subjected to
upwards biasing force from below, by the protrusion 155 of
the link member 151 via the coil spring 547, at a position to
the front side of the lens array 506 but to the rear side of the
abutting pin 514. Also, the places where the lens attaching
portion 701, spring attaching portion 662, and pin attaching
portion 633 are formed in the holding member 505 are
region C, region D, and region E in FIG. 22C. Biasing force
is applied to the holding member 505 from the lower side
toward the upper side by the protrusion 156 of the link
member 152 via the coil spring 548, at a position to the rear
side from the lens array 506 but to the front side from the
abutting pin 515.

[0147] First, description will be made regarding the spring
attaching portion 661. The spring attaching portion 661
includes a first wall portion 751, a second wall portion 752,
a first engaging portion 543, and a second engaging portion
544. The first wall portion 751 is disposed to the one end
side of the holding member 505 in the left-and-right direc-
tion, and the second wall portion 752 is disposed to the other
end side of the holding member 505 in the left-and-right
direction. The first wall portion 751 and second wall portion
752 are disposed to both sides of the abutting pin 514 in the
left-and-right direction, in the present embodiment. The first
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wall portion 751 and second wall portion 752 each have an
inner wall face facing each other, as illustrated in FIG. 22A.
An opening 755 is formed in the first wall portion 751, and
an opening 756 is formed in the second wall portion 752.
The opening 755 and the opening 756 are slots extending in
the vertical direction. The protrusion 155 is inserted to the
opening 755 and opening 756. The protrusion 155 is not fit
to the opening 755 and opening 756, and is inserted with a
gap of around 0.5 mm even at the narrowest place in the
front-and-rear direction. Accordingly, the direction of move-
ment of the protrusion 155 is guided in the vertical direction
by the opening 755 and opening 756, without any great
frictional force being applied by the inner wall faces of the
opening 755 and opening 756.

[0148] FIG. 22B is a diagram where the first wall portion
751 has been omitted from illustration in FIG. 22A. The first
engaging portion 543 and second engaging portion 544 are
disposed between the first wall portion 751 and second wall
portion 752 in the left-and-right direction. This first engag-
ing portion 543 and second engaging portion 544 also are
respectively disposed on the front side and rear side of the
opening 755 and opening 756 in the front-and-rear direction.
The first engaging portion 543 is disposed further toward the
end portion side of the holding member 505 than the second
engaging portion 544 in the present embodiment. The first
engaging portion 543 and second engaging portion 544 are
protrusions that protrude downwards from connecting por-
tions connecting the first wall portion 751 and second wall
portion 752 of the holding member 505. One end of the coil
spring 547 is engaged with the first engaging portion 543,
and the other end of the coil spring 547 is engaged with the
second engaging portion 544. The first engaging portion 543
and second engaging portion 544 are disposed at the spring
attaching portion 661 such that the coil spring 547 that is
engaged at the first engaging portion 543 and second engag-
ing portion 544 traverses the opening 755 and opening 756.
[0149] The first engaging portion 543 and second engag-
ing portion 544 are disposed at positions that are different
from each other in the vertical direction. The first engaging
portion 543 is disposed closer to the photosensitive drum
103 side than the second engaging portion 544 in the present
embodiment. Note that an arrangement may be made where
the first engaging portion 543 and second engaging portion
544 are generally the same in the vertical direction, and the
second engaging portion 544 may be disposed closer to the
photosensitive drum 103 side than the first engaging portion
543.

[0150] The protrusion 155 is inserted to the opening 756
of the second wall portion 752 from the outer wall face side
thereof, passes beneath the coil spring 547 strung between
the first engaging portion 543 and second engaging portion
544, and is inserted into the opening 755 of the first wall
portion 751, as illustrated in FIG. 22B.

[0151] Next, description will be made regarding the spring
attaching portion 662. The spring attaching portion 662
includes a third wall portion 753, a fourth wall portion 754,
a third engaging portion 545, and a fourth engaging portion
546, as illustrated in FIG. 22C. The third wall portion 753 is
disposed to the one end side of the holding member 505 in
the left-and-right direction, and the fourth wall portion 754
is disposed to the other end side of the holding member 505
in the left-and-right direction. The third wall portion 753 and
fourth wall portion 754 are disposed to both sides of the
abutting pin 515 in the left-and-right direction, in the present
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embodiment. The first wall portion 751 and the third wall
portion 753 are disposed on the same side in the left-and-
right direction, i.e., the first wall portion 751 and the third
wall portion 753 are disposed on the right side of the holding
member 505 in the left-and-right direction. The second wall
portion 752 and the fourth wall portion 754 are disposed on
the same side in the left-and right direction, i.e., the second
wall portion 752 and the fourth wall portion 754 are dis-
posed on the left side of the holding member 505 in the
left-and-right direction.

[0152] The third wall portion 753 and fourth wall portion
754 each have an inner wall face facing each other, as
illustrated in FIG. 22C. An opening 757 is formed in the
third wall portion 753, and an opening 758 is formed in the
fourth wall portion 754. The opening 757 and the opening
758 are slots extending in the vertical direction. The pro-
trusion 156 is inserted to the opening 757 and opening 758.
The protrusion 156 is not fit to the opening 757 and opening
758, and is inserted with a gap of around 0.5 mm even at the
narrowest place in the front-and-rear direction. Accordingly,
the direction of movement of the protrusion 156 is guided in
the vertical direction by the opening 757 and opening 758,
without any great frictional force being applied by the inner
wall faces of the opening 757 and opening 758.

[0153] FIG. 22D is a diagram where the third wall portion
753 has been omitted from illustration in FIG. 22C. The
third engaging portion 545 and fourth engaging portion 546
are disposed between the third wall portion 753 and fourth
wall portion 754 in the left-and-right direction. This third
engaging portion 545 and fourth engaging portion 546 also
are respectively disposed on the front side and rear side of
the opening 757 and opening 758 in the front-and-rear
direction. The fourth engaging portion 546 is disposed
further toward the end portion side of the holding member
505 than the third engaging portion 545 in the present
embodiment. The third engaging portion 545 and fourth
engaging portion 546 are protrusions that protrude down-
wards from connecting portions connecting the third wall
portion 753 and fourth wall portion 754 of the holding
member 505. One end of the coil spring 548 is engaged with
the third engaging portion 545, and the other end of the coil
spring 548 is engaged with the fourth engaging portion 546.
The third engaging portion 545 and fourth engaging portion
546 are disposed at the spring attaching portion 662 such
that the coil spring 548 that is engaged at the third engaging
portion 545 and fourth engaging portion 546 traverses the
opening 757 and opening 758.

[0154] The third engaging portion 545 and fourth engag-
ing portion 546 are disposed at positions that are different
from each other in the vertical direction. The third engaging
portion 545 is disposed closer to the photosensitive drum
103 side than the fourth engaging portion 546 in the present
embodiment. Note that an arrangement may be made where
the third engaging portion 545 and fourth engaging portion
546 are generally the same in the vertical direction, and the
fourth engaging portion 546 may be disposed closer to the
photosensitive drum 103 side than the third engaging portion
545.

[0155] The protrusion 156 is inserted to the opening 758
of the fourth wall portion 754 from the outer wall face side
thereof, passes beneath the coil spring 548 strung between
the third engaging portion 545 and fourth engaging portion
546, and is inserted into the opening 757 of the third wall
portion 753, as illustrated in FIG. 22D. Although a coil
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spring has been described as an example of the coil spring
547 and coil spring 548 in the present embodiment, plate
springs may be used instead.

[0156] Next, the operations of the protrusion 155 provided
to the link member 151 on the coil spring 547, and the
operations of the protrusion 156 provided to the link mem-
ber 152 on the coil spring 548, will be described with
reference to FIGS. 23 A through 23C. The operations of the
protrusion 155 on the coil spring 547 and the operations of
the protrusion 156 on the coil spring 548 are substantially
the same, so the operations of the protrusion 156 on the coil
spring 548 will be exemplified in FIGS. 23A through 23C.

[0157] FIG. 23Ais a diagram illustrating a state where the
abutting pin 515 provided to the holding member 505 is
retracted from the abutting face 551 of the drum unit 518.
FIG. 23B is a diagram illustrating the point of the abutting
pin 515 abutting the abutting face 551 of the drum unit 518.
FIG. 23C is a diagram illustrating a state where the link
member 152 has pivoted in the counter-clockwise direction
from the state in FIG. 23B.

[0158] Upon the sliding portion 525 moving by sliding in
the state in FIG. 23A, the link member 152 pivots in the
counter-clockwise direction in conjunction therewith, and
the protrusion 156 moves upwards. At this time, the protru-
sion 156 presses the coil spring 548 upwards. The protrusion
156 pressing the coil spring 548 upwards causes upward
force to be applied to the holding member 505 via the third
engaging portion 545 and fourth engaging portion 546. The
abutting pin 515 is not in contact with the drum unit 518, and
there is no force countering the force of the protrusion 156
pressing the coil spring 548, other than the gravity acting on
the optical print head 105. Accordingly, when the upward
force acting on the third engaging portion 545 and the fourth
engaging portion 546 exceeds the gravity acting on the
optical print head 105, the holding member 505 moves
upwards by the force acting on the third engaging portion
545 and fourth engaging portion 546. Now, an arrangement
may be made where, when the holding member 505 is in the
retracted position, the lower end of the abutting pin 515
(514) and the holding member 505 are supported by the
apparatus main body, and the protrusion 156 (155) of the
link member 152 (151) is not in contact with the coil spring
548 (547).

[0159] When the holding member 505 moves upwards, the
abutting pin 515 abuts the abutting face 551 of the drum unit
518 as illustrated in FIG. 23B. In FIG. 23B, the optical print
head 105 is situated at the exposure position, but the biasing
force acting to the optical print head 105 to bias the optical
print head 105 against the drum unit 518 is insufficient.
Accordingly, the movement mechanism 140 according to
the present embodiment has a configuration where the link
member 152 is capable of further pivoting from the state in
FIG. 23B, to apply the biasing force to the optical print head
105.

[0160] Further pivoting the link member 152 in the coun-
ter-clockwise direction from the state in FIG. 23B does not
change the position of the holding member 505, since the
abutting pin 515 is already abutting the abutting face 551 of
the drum unit 518. On the other hand, the protrusion 156
moves upwards, so the coil spring 548 is pressed by the
protrusion 156 passing between the third engaging portion
545 and fourth engaging portion 546, and flexes and
stretches as illustrated in FIG. 23C.
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[0161] The state in FIG. 23C corresponds to the state of
the cover 558 in FIGS. 19C and 19D. That is to say, the
sliding portion 525 is in a state where there is no further
movement by sliding toward the front side. Accordingly, the
link member 152 does not pivot further in the counter-
clockwise direction from the state in FIG. 23C, since the
sliding portion 525 does not move by sliding, and the
protrusion 156 does not move upwards and is stationary at
the position in FIG. 23C. The contracting force of the coil
spring 548 acts on the third engaging portion 545 and fourth
engaging portion 546 in this state. A force component of the
contracting force of the coil spring 548 acting on the third
engaging portion 545 and fourth engaging portion 546 is
directed upwards, so biasing force acts on the holding
member 505 to bias the holding member 505 toward the
drum unit 518 side, and the holding member 505 is biased
against the drum unit 518 via the abutting pin 515.

[0162] As described above, the third engaging portion 545
is disposed closer to the photosensitive drum 103 side than
the fourth engaging portion 546, so normal force in the
direction of the arrow N acts on the coil spring 548 from the
protrusion 156. The force component of the normal force in
the direction of the arrow N acts on the holding member 505.
Accordingly, force toward the rear side in the front-and-rear
direction acts on the abutting pin 515, and the abutting pin
515 abutting the abutting face 551 is biased against and
abuts the rear-side wall face 596 at the deepest part of the
fitting portion 685. The reason why the first engaging
portion 543 is disposed closer to the photosensitive drum
103 side than the second engaging portion 544 is also the
same.

Cleaning Mechanism

[0163] An exposing unit such as the optical print head 105,
for example, is disposed between the charger 104 and
developing unit 106 in the image forming apparatus 1.
Accordingly, there are cases where the light emission faces
of the lens array 506 that the optical print head 105 has are
contaminated by toner falling from the photosensitive drum
103 or developing unit 106. Contamination of the light
emission faces of the lens array 506 can partially shield light
emitted from the light-emitting elements, and is a factor
leading to deterioration in image quality of output images.
Accordingly, the light emission faces of the optical print
head 105 are preferably periodically cleaned.

[0164] FIG. 24A is a schematic perspective view of the
cleaning member 572 used for cleaning the light emission
faces of the lens array 506. The longitudinal direction and
widthwise direction are defined as illustrated in FIG. 24A
here. The cleaning member 572 has a gripping portion 575
at one end side (rear end side) of the cleaning member 572
in the longitudinal direction. A rubbing portion 574 is
provided on the lower side of the cleaning member 572, at
the other end side (tip side) in the longitudinal direction of
the cleaning member 572, which will be described later.
FIG. 24B illustrates a state in which the cleaning member
572 is inserted into the opening 700 provided to the first
support portion 527, and the rubbing portion 574 is cleaning
the light emission faces of the lens array 506. In this state,
the longitudinal direction matches the front-and-rear direc-
tion along the rotational axis direction of the photosensitive
drum 103, and the widthwise direction matches a direction
orthogonal to the rotational axis direction of the photosen-
sitive drum 103 and the optical axis direction of the lenses.
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Cleaning of the light emission faces of the lens array 506
using the cleaning member 572 is performed in a case where
the optical print head 105 is at the retracted position, as
illustrated in FIG. 24B. That is to say, the term retracted
position as used here means a cleaning position for cleaning
the light emission faces of the lens array 506. The opening
700 guides rubbing portion 574 of the cleaning member 572
that has been inserted onto the light emission faces of the
lens array 506 of the optical print head 105 at the retracted
position. A worker such as a user or service staff or the like,
for example, grips and operates the gripping portion 575
provided to the rear end side of the cleaning member 572
(extracting and inserting as to the opening 700).

[0165] FIG. 25A is a diagram viewing the cleaning mem-
ber 572 from below, and FIG. 25B is a cross-sectional view
where the cleaning member 572 has been cut along a plane
perpendicular to the rotational axis of the photosensitive
drum 103. FIG. 26 is a schematic perspective view of the
front side of the optical print head 105. Protruding portions
580 that extend in the rotational axis direction of the
photosensitive drum 103 and protrude to the right side and
the left side (both directions intersecting the rotational axis
direction of the photosensitive drum 103 and the lens optical
axis direction) are formed to the upper side of the holding
member 505, and the protruding portion 580 forms a gap
579, as illustrated in FIG. 26. The cleaning member 572 has
the rubbing portion 574, engaging portions 576, lower-side
protruding portions 577, and an upper-side protruding por-
tion 578, as illustrated in FIGS. 25A and 25B.

[0166] The rubbing portion 574 is provided to the tip side
(the other end side in the rotational axis direction of the
photosensitive drum 103) of the cleaning member 572 at the
lower side thereof. The rubbing portion 574 is an unwoven
fabric formed of fibers of cotton, nylon, polyester, or the
like, for example, and wipes off and cleans contamination of
toner and so forth that has fallen onto the light emission
faces of the lens array 506. The rubbing portion 574 is not
restricted to unwoven fabric, and may be a rubber elastically
deformable member such as a sponge or elastomer for
example, which cleans by scraping off contamination of
toner and so forth that has fallen onto the light emission
faces of the lens array 506.

[0167] The engaging portions 576 of the cleaning member
572 inserted into the opening 700 protrude toward a position
facing the lower side of the protruding portions 580 from the
outer side of the protruding portions 580 in the widthwise
direction, i.e., toward inside of the gaps 579, and engage the
protruding portions 580. Tapered portions 581 are formed at
the front end (the end portion at front side) of the protruding
portions 580, and are inclined further downwards the closer
to the gaps 579. These tapered portions 581 are the rear end
(end portion at front side) of the protruding portion 580, and
serve to guide the engaging portions 576 of the cleaning
member 572, inserted into the opening 700 and moving
downstream in the insertion direction, into the gaps 579.
[0168] The lower-side protruding portions 577 that are an
example of an abutting portion that the cleaning member
572 has is formed along the longitudinal direction, so as to
face the upper side of the holding member 505 at the lower
side of the cleaning member 572. FIG. 27A is a cross-
sectional view taken at the opening 700 into which the
cleaning member 572 has been inserted, in a direction
perpendicular to the rotational axis of the photosensitive
drum 103, in a state where the cleaning member 572 is
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inserted to the opening 700. FIG. 27B is a cross-sectional
view of the cleaning member 572 engaging the gaps 579 of
the optical print head 105, taken along a direction perpen-
dicular to the rotational axis of the photosensitive drum 103,
as viewed from the front side.

[0169] Movement of the cleaning member 572 in direc-
tions orthogonal to the longitudinal direction is restricted by
the cleaning member 572 being loosely fit to the inner side
of the opening 700 with a gap of around 0.5 mm therebe-
tween, as illustrated in FIG. 27A. That is to say, movement
of the cleaning member 572 inserted into the opening 700 is
restricted by the opening 700 to movement in the direction
following the rotational axis direction of the photosensitive
drum 103 (front-and-rear direction). Accordingly, the down-
stream-side end portions (end portion at tip side) of the
engaging portions 576 of the cleaning member 572, which
is inserted into the opening 700 and moves toward the
downstream side in the insertion direction, engage
upstream-side end portions (end portion at one end side) of
the protruding portions 580 of the optical print head 105
situated at the retracted position, which is the cleaning
position.

[0170] The position of the cleaning member 572 engaged
with the optical print head 105 is a position where the
rubbing portion 574 comes into contact with the light
emission faces of the lens array 506. The optical print head
105 is situated at the retracted position at this time. The
retracted position of the optical print head 105 is the position
of the optical print head 105 in a state where the lower face
of the holding member 505 (optical print head 105), moving
toward the lower side from the exposure position, abuts from
above in the vertical direction the first seating face 586
(serving as an example of a first abutting portion) and a
second seating face 587 (serving as an example of a second
abutting portion) that together serve as an example of a
striking portion (stopping mechanism), as described earlier.
That is to say, the light emission faces of the lens array 506
that the holding member 505 abutting the first seating face
586 and second seating face 587 has are positioned so as to
be overlaid on the movement path of the rubbing portion 574
provided to the cleaning member 572 that is inserted to and
extracted from the opening 700. Note that the first seating
face 586 (and second seating face 587) preferably is inte-
grally formed with the first support portion 527 (and second
support portion 528), but may be formed as separate mem-
bers. Note that for the striking portion (stopping mechanism)
serving to bring the optical print head 105 to the retracted
position, it is sufficient for the first support portion 527 to
have the first seating face 586, at the least. That is to say, a
configuration may be made where the first support portion
527 has the first seating face 586 and the second support
portion 528 does not have the second seating face 587. The
reason is that if the first support portion 527 does not have
the first seating face 586, one end side of the holding
member 505 may flex downward under its own weight, and
the light emission face of the lens array 506 in close
proximity with the opening 700 may not come into contact
with the rubbing portion 574 of the cleaning member 572.
[0171] Another feature of the opening 700 and cleaning
member 572 is that the opening 700 and the cleaning
member 572 will not fit to each other if inserting the
cleaning member 572 to the opening 700 is attempted in a
state where the cleaning member 572 is vertically inverted,
for example. That is to say, the opening 700 prevents the



US 2018/0364614 Al

worker such as the user, service staff, or the like, from
erroneously inserting the cleaning member 572 into the
opening 700 in a vertically inverted state.

[0172] It can be seen from FIG. 27B that the lower-side
protruding portions 577 abut the upper face of the lens
attaching portions 701 formed to the upper side of the
holding member 505 when the cleaning member 572 is
inserted from the opening 700. Accordingly, a gap is formed
between the lower side of the cleaning member 572 inserted
from the opening 700 and the light emission faces of the lens
array 506. Thus, the only portion where the cleaning mem-
ber 572 that has been inserted through the opening 700 and
is engaging the optical print head 105 comes into contact
with the light emission faces of the lens array 506 is the
rubbing portion 574, thereby preventing contact between
portions of the cleaning member 572 other than the rubbing
portion 574 with the light emission faces of the lens array
506.

[0173] FIG. 28 is a cross-sectional view where the abut-
ting pin 514 has been cut away in a direction perpendicular
to the rotational axis direction of the photosensitive drum
103, illustrated along with the abutting pin 515. It can be
seen in FIG. 28 that the length of the abutting pin 514
protruding from the upper side of the holding member 505
is shorter than the length of the abutting pin 515 protruding
from the upper side of the holding member 505, and that the
upper end of the abutting pin 514 is situated lower than the
position of the light emission faces of the lens array 506. The
reason why the position of the upper end of the abutting pin
514 is situated lower than the position of the light emission
faces of the lens array 506 will be described with reference
to FIG. 28.

[0174] One reason why the holding member 505 has the
abutting pin 514 and abutting pin 515 is to form a gap
between the light emission faces of the lens array 506 and
the photosensitive drum 103, as described earlier. As for the
structure of the abutting pin 514 and abutting pin 515 to
achieve this, a structure may be made where the length of the
abutting pin 514 protruding from the upper side of the
holding member 505 is around the same as that of the
abutting pin 515, i.e., the position of the upper end of the
abutting pin 514 is above the light emission faces of the lens
array 506. However, in a case of making this configuration,
the abutting pin 514 exists on the movement path of the
cleaning member 572 inserted into the opening 700 from the
outer side of the main body of the image forming apparatus
1, and the cleaning member 572 and abutting pin 514 will
come into contact when the cleaning member 572 is inserted
into the opening 700 and moves to the downstream side in
the direction of insertion. Accordingly, sufficiently cleaning
the light emission faces of the lens array 506 will be difficult.
It is from this reason that the length of the abutting pin 514
protruding from the upper side of the holding member 505
is shorter than that of the abutting pin 515 protruding from
the upper side of the holding member 505, and that the upper
end of the abutting pin 514 is situated lower than the position
of' the light emission faces of the lens array 506 as illustrated
in FIG. 28.

[0175] As described above, the image forming apparatus 1
according to the first embodiment has the first seating face
586 and second seating face 587 serving as an example of a
striking portion (stopping mechanism). The holding member
505 of the optical print head 105 that is moved from the
exposure position toward the retracted position (cleaning
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position) by the movement mechanism 140 (640, 840, 940)
strikes the first seating face 586 and second seating face 587
from above in the vertical direction. Accordingly, the light
emission faces of the lens array 506 that the holding member
505 abutting the first seating face 586 and second seating
face 587 has, are situated overlaying the movement path of
the rubbing portion 574 provided to the cleaning member
572 inserted into the opening 700. Accordingly, the light
emission faces of the lens array 506 can be sufficiently
cleaned by the cleaning member 572 being inserted into the
opening 700.

Second Embodiment

[0176] The mechanism bringing the optical print head 105
to the retracted position (cleaning position) is not restricted
to the above-described mechanism where the holding mem-
ber 505 comes into contact with the first seating face 586 and
second seating face 587 described earlier, thereby restricting
downward movement of the holding member 505. A mecha-
nism such as described next may be made.

[0177] FIG. 29A1 illustrates a structure using the slot 691,
which is an elongated opening provided to the sliding
portion 525, as an example of a striking portion (stopping
mechanism). The mechanism illustrated in FIG. 29A1 is a
mechanism that stops sliding movement of the sliding
portion 525 that moves by sliding along with movement of
the optical print head 105 from the exposure position toward
the retracted position, thereby bringing the optical print head
105 to the retracted position. The sliding portion 525 in FIG.
29A1 has the slot 691. The slot 691 has an abutting portion
591. Out of the edges that the slot 691 has, the abutting
portion 591 is formed to the edge at the front side.

[0178] The slot 691 is formed in the sliding portion 525,
and accordingly moves along with the sliding movement of
the sliding portion 525. The support shaft 531 and abutting
portion 591 are disposed facing each other on the rotational
axis of the photosensitive drum 103. The support shaft 531
is fixed to the third support portion 526 by the E-type snap
ring 533, and is loosely fit to the slot 691 with a gap around
0.1 to 0.5 mm in the vertical direction, for example. That is
to say, sliding movement of the sliding portion 525 is
restricted by the support shaft 531, and movement by sliding
can be performed within the range of the slot 691 (within the
opening) in the front-and-rear direction. Note that support
shaft 531 is disposed toward the rear side from the abutting
portion 591 of the slot 691 when the cover 558 is in a closed
state. Accordingly, the abutting portion 591 of the slot 691
and the support shaft 531 do not come into contact until the
cover 558 is in an open state.

[0179] The range over which the sliding portion 525 can
move by sliding can be changed by changing the range of the
slot 691 in the rotational axis direction of the photosensitive
drum 103 in the direction of the arrow X as illustrated in
FIG. 29A2. For example, the range of the slot 691 in the
front-and-rear direction is narrowed as illustrated in FIG.
29A2, so that the edge of the slot 691 toward the front side
is closer to the support shaft 531 as compared with FIG.
29A1. Accordingly, the distance in the vertical direction
from the third support portion 526 to the holding member
505 when the optical print head 105 is in the retracted
position is greater than the distance in the vertical direction
from the third support portion 526 to the holding member
505 when the optical print head 105 is in the retracted
position before narrowing the range of the slot 691.
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[0180] According to the above configuration, when the
sliding portion 525 moves by sliding from the front side
toward the rear side, the support shaft 531 abuts the end
portion at the front side of the slot 691 in the opposite
direction as to the direction of sliding movement (direction
from rear side toward front side), sliding movement of the
sliding portion 525 and pivoting of the link member 651
stop, and the holding member 505 is at the retracted position.
Accordingly, the light emission faces of the lens array 506
that the holding member 505 has are situated overlaying the
movement path of the rubbing portion 574 of the cleaning
member 572 inserted through and extracted from the open-
ing 700.

[0181] As described above, the image forming apparatus 1
according to the second embodiment uses the slot 691 of the
sliding portion 525 as an example of the striking portion
(stopping mechanism). The slot 691 functions to stop sliding
movement of the sliding portion 525 moving the optical
print head 105 from the exposure position to the retracted
position, to bring the optical print head 105 to the retracted
position. Accordingly, the light emission faces of the lens
array 506 of the holding member 505 that has been brought
to the retracted position that is the cleaning position, are
situated on the movement path of the rubbing portion 574
provided to the cleaning member 572 that is inserted to and
extracted from the opening 700. Accordingly, the light
emission faces of the lens array 506 can be sufficiently
cleaned by inserting and extracting the cleaning member 572
to and from the opening 700.

Third Embodiment

[0182] The mechanism bringing the optical print head 105
to the retracted position may be a mechanism where pivoting
of the link member 651 serving as an example of a link
portion is stopped using an abutting member 982 as an
example of the striking portion (stopping mechanism), as
illustrated in FIG. 29B. This mechanism will be described in
detail with reference to FIG. 29B. FIG. 29B is a diagram for
describing the striking portion (stopping mechanism)
according to the third embodiment.

[0183] The abutting member 982 serving as an example of
the striking portion (stopping mechanism) is fixed to the
third support portion 526 as illustrated in FIG. 29B. The
abutting member 982 is, for example, a cylindrical protru-
sion, erected on the sliding portion 525 side at the third
support portion 526. The abutting member 982 is disposed
facing the bearing 610 that the link member 651 has, in the
rotational axis direction of the photosensitive drum 103.
When the bearing 610 that the link member 651 has abuts
the abutting member 982 due to movement of the sliding
portion 525 from the front side toward the rear side, sliding
movement of the sliding portion 525 and pivoting of the link
member 651 stop, and the optical print head 105 is at the
retracted position. Note that abutting member 982 is dis-
posed further toward the rear side from the bearing 610 of
the link member 651 when the cover 558 is in a closed state.
Accordingly, the bearing 610 and the abutting member 982
do not come into contact until the cover 558 is in an open
state.

[0184] Note that the farther to the front side the abutting
member 982 is positioned on the third support portion 526,
the greater the distance is in the vertical direction from the
third support portion 526 to the holding member 505 when
the optical print head 105 is in the retracted position. Also
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note that while the abutting member 982 has been described
as being fixed to the third support portion 526 here, the
member to which the abutting member 982 is fixed is not
restricted to the third support portion 526, and may be fixed
to any member that does not move relative to the third
support portion 526.

[0185] As described above, the image forming apparatus 1
according to the second modification has the abutting mem-
ber 982 as an example of the striking portion (stopping
mechanism). The abutting member 982 stops pivoting of the
link member 651 that moves the holding member 505 from
the exposure position to the retracted position while pivot-
ing, and brings the holding member 505 to the retracted
position. Accordingly, the light emission faces of the lens
array 506 of the holding member 505 at the retracted
position are situated being overlaid on the moving path of
the rubbing portion 574 provided to the cleaning member
572 inserted from the opening 700. Accordingly, the light
emission faces of the lens array 506 can be sufficiently
cleaned by inserting and extracting the cleaning member 572
to and from the opening 700.

[0186] While the present invention has been described
with reference to exemplary embodiments, it is to be under-
stood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following claims
is to be accorded the broadest interpretation so as to encom-
pass all such modifications and equivalent structures and
functions.

[0187] This application claims the benefit of Japanese
Patent Application No. 2017-119004, filed Jun. 16, 2017,
which is hereby incorporated by reference herein in its
entirety.

What is claimed is:

1. An image forming apparatus, comprising:

a photosensitive drum configured to be capable of rotating
as to an apparatus main body;

an optical print head having a light emission face from
which light to expose the photosensitive drum is emit-
ted;

a movement mechanism configured to move the optical
print head from an exposure position, where the light
emission face exposes the photosensitive drum, further
away from the photosensitive drum than the exposure
position;

an insertion portion from which a rod-shaped cleaning
member that rubs and cleans the light emission face is
inserted by a worker from a side face of the apparatus
main body, in the longitudinal direction of the optical
print head; and

a striking portion configured to be struck by the optical
print head being moved from the exposure position by
the movement mechanism, in the direction of the
movement, and to stop movement of the optical print
head so that the position of the light emission face is on
a movement path of the cleaning member that is
inserted through the insertion portion and is moved.

2. The image forming apparatus according to claim 1,

wherein the optical print head is provided on the lower
side from the rotational axis direction of the photosen-
sitive drum and exposes the photosensitive drum from
below,

and wherein the striking portion is disposed at one end of
the optical print head in the longitudinal direction, at an
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opposite side of the optical print head from the side
where the photosensitive drum is disposed.

3. The image forming apparatus according to claim 1,

wherein the striking portion and the insertion portion an
integrally-formed molded article.

4. The image forming apparatus according to claim 1,

wherein one end side of the movement mechanism in the
longitudinal direction is attached to a support member
where the insertion portion and the striking portion
have been formed,

and wherein the support member is fixed to a side plate
disposed on a front face side of a casing making up the
apparatus main body.

5. The image forming apparatus according to claim 1,

wherein the optical print head is disposed on the lower
side from a rotational axis of the photosensitive drum,
and exposes the photosensitive drum from below,

wherein the striking portion includes a first striking por-
tion that is situated at the lower side from one end of the
optical print head in the longitudinal direction, and a
second striking portion that is situated at the lower side
from the other end of the optical print head in the
longitudinal direction,

and wherein the optical print head, moved by the move-
ment mechanism from the exposure position, strikes
the first striking portion and the second striking portion
in the direction of movement.

6. The image forming apparatus according to claim 1,

wherein the insertion portion restricts movement of the
cleaning member inserted into the insertion portion in
direction intersecting the longitudinal direction.

7. The image forming apparatus according to claim 4,

wherein the insertion portion is a through hole, passing
through the support member in the longitudinal direc-
tion for insertion of the cleaning member.

8. The image forming apparatus according to claim 5,

wherein the first striking portion and the insertion portion
an integrally-formed molded article.

9. The image forming apparatus according to claim 5,

further comprising:

a front-side plate disposed on the front face side of the
casing making up the apparatus main body; and

a rear-side plate disposed on the rear face side of the
casing making up the apparatus main body,

wherein one end side of the movement mechanism in the
longitudinal direction is attached to a first support
member where the insertion portion and the first strik-
ing portion have been formed,

wherein the other end side of the movement mechanism
in the longitudinal direction is attached to a second
support member where the second striking portion has
been formed,

and wherein the first support member is fixed to the
front-side plate, and the second support member is
fixed to the rear-side plate.

10. An image forming apparatus, comprising:

a photosensitive drum configured to be capable of rotating
as to an apparatus main body;

an optical print head having a light emission face from
which light to expose the photosensitive drum is emit-
ted;

a sliding portion configured to move by sliding in the
longitudinal direction of the optical print head;
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a link portion of which one end side is pivotably attached
to the sliding portion and an other end side is pivotably
attached to the optical print head, and that is configured
to pivot in conjunction with the sliding portion moving
by sliding, to move the optical print head from an
exposure position, where the light emission face
exposes the photosensitive drum, further away from the
photosensitive drum than the exposure position;

an insertion portion from which a rod-shaped cleaning
member that rubs and cleans the light emission face is
inserted by a worker from a side face of the apparatus
main body in the longitudinal direction; and

a striking portion configured to stop sliding movement of
the sliding portion and pivoting of the link portion, by
the sliding portion moving by sliding striking in the
direction of sliding movement,

wherein the light emission face is situated on a movement
path of the cleaning member that is inserted through the
insertion portion and is moved, in a state where the
sliding portion has struck the striking portion.

11. The image forming apparatus according to claim 10,

further comprising:

a slide supporting portion configured to support the slid-
ing portion so as to be capable of sliding movement,

wherein an elongated hole is formed in the sliding portion,
passing through in a perpendicular direction perpen-
dicular to both the longitudinal direction and the direc-
tion of the optical print head being moved from the
exposure position, and extending in the longitudinal
direction,

wherein one end side of the slide supporting portion is
fixed to a front-side plate provided to the front face side
of the casing making up the apparatus main body and
the other end side of the slide supporting potion is fixed
to a rear-side plate disposed to the rear face side of the
casing making up the apparatus main body, the slide
supporting portion being configured to support the
sliding portion so as to be capable of moving by sliding,
via a shaft member passed through the opening,

and wherein the striking portion is formed on the shaft
member, with the sliding motion of the sliding portion
stopping by an edge of the opening striking the striking
portion in the direction of sliding movement.

12. The image forming apparatus according to claim 11,

wherein the insertion portion is provided to one end side
of the slide supporting portion in the longitudinal
direction.

13. The image forming apparatus according to claim 11,

wherein the insertion portion restricts movement, in a
direction intersecting the longitudinal direction, of the
cleaning member inserted through the insertion portion.

14. An image forming apparatus, comprising:

a photosensitive drum configured to be capable of rotating
as to an apparatus main body;

an optical print head having a light emission face from
which light to expose the photosensitive drum is emit-
ted;

a sliding portion configured to move by sliding in the
longitudinal direction of the optical print head;

a link portion of which one end side is pivotably attached
to the sliding portion and an other end side is pivotably
attached to the optical print head, and that is configured
to pivot in conjunction with the sliding portion moving
by sliding, to move the optical print head from an
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exposure position, where the light emission face
exposes the photosensitive drum, further away from the
photosensitive drum than the exposure position;

a guide portion from which a rod-shaped cleaning mem-
ber that rubs and cleans the light emission face is
inserted by a worker from a side face of the apparatus
main body in the longitudinal direction, and that guides
movement of the cleaning member in the longitudinal
direction; and

a striking portion configured to stop the pivoting of the
link portion and the sliding movement of the sliding
portion, by the pivoting link portion striking in the
direction of pivoting,

wherein the light emission face is situated on a movement
path of the cleaning member that is inserted through the
insertion portion and is moved, in a state where the link
portion has struck the striking portion.

15. The image forming apparatus according to claim 14,

further comprising:

a slide supporting portion configured to support the slid-
ing portion so as to be capable of sliding movement,

wherein an elongated hole is formed in the sliding portion,
passing through in a perpendicular direction perpen-
dicular to both the longitudinal direction and the direc-
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tion of the optical print head being moved from the
exposure position, and extending in the longitudinal
direction,

wherein one end side of the slide supporting portion is
fixed to a front-side plate provided to the front face side
of the casing making up the apparatus main body and
the other end side is fixed to a rear-side plate disposed
to the rear face side of the casing making up the
apparatus main body, the slide supporting portion being
configured to support the sliding portion so as to be
capable of moving by sliding, via a shaft member
passed through the opening,

and wherein the striking portion is provided to the slid
supporting portion, with the pivoting of the link portion
and the sliding movement of the sliding portion stop-
ping by the pivoting link portion striking in the pivoting
direction.

16. The image forming apparatus according to claim 14,

wherein the insertion portion is provided to one end side
of the slide supporting portion in the longitudinal
direction.

17. The image forming apparatus according to claim 14,

wherein the insertion portion restricts movement, in a
direction intersecting the longitudinal direction, of the
cleaning member inserted through the insertion portion.
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